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Causes of These Spots in Aluminum-alloy Sand Castings Found To Be Metallic and 


Nonmetallic Inclusions—The Former Are Due To Admixtures of Iron— 


Carelessness Largely Accounts for the Latter 


BY ROBERT J. ANDERSON AND JULIAN H. CAPPS 


NCLUSIONS in aluminum hith- 
erto have not been discussed 
in the although 


much has been written with 


literature, 


regard to inclusions in iron and_ steel, 
and a few scattered papers have ap- 
peared dealing with nonmetallic § inclu- 
sions in brass and bronze. In aluminum- 
foundry parlance, various kinds of me- 
tallic and nonmetallic inclusions are 
referred to as hard spots. This defect 
in aluminum-alloy sand castings, and in 
die castings, is exceedingly troublesome. 
These inclusions are so widely different 
in character that the term /ard = spots 
is only roughly descriptive at best. As 
a matter of fact, this term is an unde- 
sirable one, and it should not be accord- 
ed acceptance of metallographic nomen- 
clature. However, since it is firmly 
fixed in foundry parlance and has been 
in common usage for many years, it will 
be used in this article to include all 
inclusions 


metallic and nonmetallic 


Ordinarily, hard spots in’ aluminum 


ee 


The authors, Robert J.. Anderson and Julian UH. 


Capps are metallurg st and = assistant chemist respe 
tively of the United States bureau of mines Pitt 


burgh. The article is published by perm'ssion of the 


director of the bureau. 


FIG. 1--CHUNK OF BRICK TRAPPED IN) GATE? 





alloy sand castings are not found dur- 
ing the routine inspection of rough 
castings in the foundry, but they usu- 
ally appear on machining or polishing 
the castings. The presence of hard 
inclusions can give rise to much diff- 
culty while machining or polishing, an-l 
this defect may be one of the principal 
causes of machine-shop scrap to. sav 
nothing of ruined milling cutters, dulled 
lathe tools and drills, and irritation to 
machine operators. 

Certain kinds of large inclusions may 
be noticed in the foundry on removing 
gates at the band saw or the sprue cut- 
ter, or on chipping and grinding the 
castings, but small inclusions generally 
are revealed only on machining or pol 


ishing. The presence of large inclu 












ACTUAL SIZE FIG. 2--CHUNK OF CRUCIBLE IN 
STONE IN GATE; MAGNIFIED 2° DIA, 
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sions greater than microscopic size read- 
ily can be detected in the foundry b, 
examining fractures of the gates. Nor- 
mally, if inclusions are found- in the 
gates, they will also be found in the 
castings. This serves as a useful found- 
ry test for detecting the presence of 
hard spots. Complaints as to the oc- 
currence of hard inclusions in aluminum- 
alloy castings generally originate in the 
machine shop. From the machine shop 
standpoint it is essential that no hard 
inclusions be present in castings which 
must be machined or polished. Castings 
are often returned by machine shops to 
foundries as scrap because they cannot 
be machined. Consequently it is highly 
desirable that methods tor the preven 
tion of hard spots be employed, be- 
cause of the financial losses sustained 
by the return of such castings to the 
inakers. 

Various kinds. of hard spots in alum- 
inum-alloy castings are recognized. Such 
inclusions can be divided into two classes : 
nonmetallic hard spots, and metallic 
hard spots. The present article gives 
in a brief way the results and conelu- 


sions from an investigation made by 
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FIG. 4—STONY HARD SPOTS IN VACUUM-CLEANER 


FAN; UNETCHED; VERTICAL ILLUMINA- 
TION; MAGNIFIED 7 DIA. 
the bureau of mines for the purpose 
of determining the causes for the occur- 
rence of hard inclusions in sand cast- 
ings and suggesting methods of  pre- 
vention. This investigation was carried 


out in connection with a general study 


of casting losses in aluminum founding. 


Nonmetallic Hard Spots 


Under the heading of nonmetallic there 


are included all hard, foreign, nonme- 


tallic inclusions, such as pieces of brick, 


cement, chunks of crucibles, core sand and 


molding sand, hard clay and the like. 
These materials cannot get in the cast- 
ings unless they are charged into the 
melting pots or allowed to fall into the 
pouring ladles, and normally they can 
not be associated with the original 
melting stock. Nonmetallic hard spots 
vary in size from microscopic particles 
up to chunks 0.5-inch cube and larger. 
Typical examples of nonmetallic hard 


spots found in aluminum-alloy castings 


are shown in Figs. 1 to 11. inclusive 
Figs. 1, 2 and 3 show various large 
nonmetallic inclusions uncovered while 


sawing off gates from various castings 


of No. l2 alloy. Fig. 1 


brick trapped ina gate cut from a crank- 


shows a chunk of 


a piece of plumbago cruci- 


case; Fig. 





FIG. S—INCLUSIONS OF BITS OF CRUCIBLE IN 
VACUUM-CLEANER FAN; ETCHED WITH 
NaOH; OBLIQUE ILLUMINATION 


MAGNIFIED 7 


DIA 


THE FOUNDRY 


ble trapped in a gate from a vacuum- 
cleaner casting; Fig. 3, a piece of stone 
in a gate from a vacuum-cleaner nozzle 
The magnifications given the 
size of 


indicate 
When 
large nonmetallic inclusions occur in the 
they are likely to be struck 
by the band saw or sprue-cutter knife, 


these inclusions. such 


gates, 


and if so, these tools may be broken or 
at least dulled. When such large inclu- 
sions occur in the actual castings, they 
may be struck by a cutting tool on ma- 
chining, in which case the edge of the 


tool will be broken off or turned over. 

It is more desirable that the inclu- 
sions occur in the gates rather than in 
the castings, but ordinarily, if they 
are found in the gates, they are also 
found in the castings. However, large 
nonmetallic inclusions, such as_ those 
shown in Figs. 1, 2, 3 and 4, are not 


nearly so numerous as similar small in- 


likely to 


clusions, and the latter are 





FIG. 6—MICROSTRUCTURE OF ONE OF THE HARD 
SPOTS IN FIG. 5; UNETCHED; MAG 
FIED 70 DIA. 
give more trouble on machining. When 
large inclusions are present, they are 
likely to be few in number, but small 
inclusions have a tendency to be very 


numerous when they are present at all. 
Fig. 5 is a micrograph showing some 
fairly hard 
vacuum-cleaner fan, while Fig. 6 shows 
some inclusions of bits of 
the same samples. The dark 
Figs. 7 and 8 are micro- 


large stoney spots in a 


crucible in 
areas are 
the inclusions. 


graphs showing the structures of the 
inclusions at higher magnifications. Fig. 


9 is an illustration of a polished cast- 
ing, and it shows a large included piece 
of crucible had 
the surface on polishing. 


which been brought to 
Fig. 10 is a 
from a 


difficulty on 


micrograph of a = section cut 


casting which gave great 
Attempts to machine _ this 
particular casting were finally abandoned, 


The black 


machining. 


and the casting was scrapped. 


areas in Fig. 10 are inclusions of sand 
and bits of plumbago crucible. Fig. 10 
shows the microstructure of one of the 
small inclusions in Fig. 9. In Fig. 11 


there is shown a hard, stony inclusion in 














FIG. 7—MICROSTRUCTURE OF ONE OF THE HARD 
SPOTS IN FIG. 5; UNETCHED; MAG- 
NIFIED 140 DIA, 

a section cut from an aluminum-alloy 


which 
Fig. 12 
inclusion in an 
This 


it shows a section containing both me- 


sand casting gave difficulty in 
indicates a 
aluminum-base 


illustration is 


machining. stony 
die-cast - 


ing. interesting as 


tallic and nonmetallic inclusions. The 
large black area is a stony hard spo‘, 
and the small black needles are the iron- 
aluminum compound, FeA\Is. Fig. 13 
shows the microstructure of the stony 
spot; the black area is the included 
stone; the white areas are the alum- 
inum-alloy matrix, and the white needles 
are the compound FeA\ls. 
Metallic Hard Spots 


In dealing with the characteristics of 
metallic hard 
that 
aluminum 


recalled 
the iron 
FeAl; in No. iZ 


per cent aluminum 


spots, it is to be 
so-called inclusions of 
compound 
alloy (about 92 and 
8 per cent copper) high in iron, say ovet 
2 per iron, 1s the 
that this constituent, when present 
in a ternary aluminum-copper-iron alloy, 
is insoluble in the solid 
Loosely speaking, however, it may 
that 


cent due simply to 


fact 


aluminum in 
state. 
be said hard 
Thus 
the iron may be so high in No. 12 alloy 


metallic 
spots are generally due to iron. 


so-called 


that large crystals of the iron-aluminum 





FIG. 8—CHUNK OF CRUCIBLE IN POLISHED 


CASTING; OBLIQUE 
NIFIED 


ILLUMINATION; 
ABOUT 4 DIA. 


MAG- 
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FIG. 9—HARD SPOTS IN A CASTING WHICH 
GAVE GREAT DIFFICULTY ON MACHINING; 
UNETCHED; VERTICAL  ILLUMINA- 
TION; MAGNIFIED 7 DIA. 


compound, FeAl, will be formed. This 
compound is hard and brittle, and when 
the iron exceeds 2 per cent, difficulty 
may be experienced on machining, and 
it usually will be experienced on polish- 
ing. Actual iron spots (true inclusions) 
may arise from charging nails, core wire, 
iron chaplets, chills, or other particles 
of iron with the foundry scrap. 

If the melting is rapid, such iron 
may not be completely dissolved, with the 
resultant formation of FeAl, but may 
remain as solid iron in the liquid alloy. 
In the final casting, these actual pieces 
of iron may appear and be shown under 
the microscope to be iron or steel. 
Moreover, in the event that pieces of 
the hard complex iron-aluminum = alloy 
(scale) formed on the sides of cast 
iron melting pots are knocked off into 
the melt on stirring or ladling, actual 
inclusions of this scale may appear in 
the castings. Hence, it is advisable 
to distinguish clearly between so-called 
hard spots which are definitely known 
to be FeAls and actual inclusions of 
iron or pot scale. The distinction can 
be most readily shown by micrographs. 

Figs. 14, 16 and 17 -were_ taken 
from a section cut from an aluminum- 





FIG. 10-—MICROSTRUCTURE OF ONE OF THE 
SMALL INCLUSIONS IN FIG. 9; UNETCHED; 
MAGNIFIED 100° DIA. 


THE FOUNDRY 


base die casting, high in iron, which 
gave much difficulty on both machining 
and polishing. Fig. 15 shows crystals 
and needles of FeAl; embedded in the 
alloy matrix, and Figs. 14,'16 and 17 
show the various aspects of the com- 
pound at higher magnifications. Figs. 
18 to 21 inclusive are photographs 
taken on a section cut from a die-cast 
spark quadrant which gave great diff- 
culty on polishing. The alloy from 
which the spark quadrant was cast con- 
tained 3.40 per cent iron, 6.25 per cent 
copper, 0.45 per cent silicon, 0.03 per cent 
manganese, and remainder aluminum. On 
polishing the finished castings after 
grinding, streaks and hard spots ap- 
peared on the surface, giving an unde- 
sirable appearance. The difficulty was 
plainly due to the high iron content 
of the alloy. The softer matrix was 
worn away by the polishing leaving the 
hard FeAl; standing up in relief, thus 





FIG. 11—MICROSTRUCTURE OF HARD INCLUSION 
IN A SAND CASTING; UNETCHED; MAG 
NIFIED 130 DIA 


giving a roughened, streaky appearance 
to the polished surface. 

Intlusions of the hard, brittle, com- 
plex iron-aluminum alloy (iron pot 
scale) formed on the sides of cast-iron 
melting pots are shown in Figs. 22 and 
23. Fig. 22 is a micrograph showing 
large inclusions of the brittle scale in- 
cluded in No. 12 alloy, and Fig. 23 shows 
the microstructure of one of the large 
inclusions shown in Fig. 22. The white 
areas in Fig. 23 correspond to the white 
specks in the inclusions in Fig. 22. These 
areas are FeAl. 


Nonmetallic Hard Spots 


The essential cause for the occurrence 
of actual nonmetallic foreign inclusions 
in aluminum-alloy castings lies in charg- 
ing foreign material into the melting 
furnace. In some cases, new iron pots 
may cause hard spots because of the 
sand and scale adhering to the pots 
as they come from the foundry. Inclu- 
sions from this cause alone will disap- 
pear after the pots have been in use 
for a short time. As previously stated, 
nonmetallic hard spots may consist of 








FIG. 12—NONMETALLIC AND METALLIC INCLU- 
SIONS IN A DIE CASTING; ETCHED WITH 
NaOH; OBLIQUE ILLUMINATION; MAGNI 
FIED ABOUT 8 DIA. 


pieces of. brick, stone, chunks of cement, 
pieces of crucibles, small particles of 
core sand and molding sand, and other 
extraneous substances which may be 
charged into the melting pots. These 
foreign materials are likely to be nu- 
merous in foundry-floor sweepings, and 
nonmetallic hard spots are more likely 
to be numerous when running on all- 
scrap or high-scrap charges than when 
using all virgin melting stock. Occa- 
sionally, hard spots may present them- 
selves where surface sand is found in 
a casting. This is due _ to* incorrect 
gating, or to too rapid pouring, or both. 
Under such circumstances, sand from 
the mold may be eroded by the wash- 
ing stream of metal and carried into 
the casting. On machining, such surface 
sand might give difficulty and cause dull- 
ing of the cutting edges of machine 
tools. Briefly, nonmetallic hard spots 
are caused normally by charging for- 
eign matter into the melts, and if such 
foreign materials are kept out of the 
melting furnace they cannot get into 
the castings. 

The distinction between actual metal- 
lic inclusions and the presence of the 
hard iron-aluminum. compound, . FeAl, 
has already been given. However, ip 
foundry practice, it may be said that 
hard spots caused by iron may be due 
to four causes: First, to the use of 
secondary aluminum ingot and secondary 
aluminum-alloy ingot, high in iron; 


Ste hal 


FIG. 13—MICROSTRUCTURE OF THE STONY IN- 


CLUSION IN FIG. 12; WHITE NEEDLES, 
FeALs; UNETCHED; MAGNIFIED 30 DIA. 
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UNETCHED SECTION; 
WHICH POLISHED 
(WHITE) 


FIG. 14—FeAL, 


DIE 


IN 
CASTING 
FeALe 


SAME 
POORLY; 
EMBEDDED — IN 


iron nails, 
drillings 
and the like, which are charged with the 
foundry scrap; third, to dissolution oi 
iron from the pots in iron-pot melting; 
and, fourth, to the hard, brittle, complex 
iron-aluminum alloy which forms on the 
of As to 
secondary ingot can readily 
of FeAl, hard 


of the original high iron content of such 


second, to pieces of such 


chills, 


as 


core wire, steel chips, 


sides iron pots. the first, 


cause the 


occurrence spots because 


ingot. Ordinarily, secondary 


not be 


ingot, high 


in iron, will employed for cast- 


ings made to specifications for the auto- 
motive industry, and rarely, if ever, for 
vacuum cleaner and other castings which 
must be highly polished. 
got* should against 
per se, chemical of 
ingot should invariably be made. 


Secondary in- 


not be discriminated 


but such 
Nor 
mally, secondary ingot is not used much 


analysis 


for die-castings. However, it may cause 
FeAl; hard spots when used for any kind 
of castings if the iron is over 2 per cent. 

Hard spots caused by iron from nails, 
core wire, chills, and other bits of 
this 


scrap 


iron 
because 
the 


result 
iron is charged 


and - steel foreign 
When 
into an 


No 


solution 


with 


actual iron or steel is charged 


aluminum-alloy melt, for example 


12 alloy, the iron will into 


Sst 2 
Ua 

aseiet - 

She ATS 


FIG. 17—FeAl, IN 
NaOH; 


ALLOY MATRIX; 
VERTICAL 


UNETCHED; 
ILLUMINATION 


MAGNIFIED 
MAGNIFIED 8 


SAMPLE AS) FIG. 15; 
ETCHED WITH NaOH; 
ALUMINUM-ALLOY 


MAGNIFIED 30 
OBLIQUE 
MATRIX 


DIA. 
ILLUMINATION ; 
(DARK) ; 


in the aluminum in the liquid state, if 
enough time is available. The 
diffusion liquid alum- 
inum is governed by time, temperature 
and other factors, precisely as in the case 
of copper in aluminum. 
aluminum 


rate of 


of solid iron in 


Iron forms with 
the iron-aluminum compound 
FeAl, soluble in aluminum in the liquid 
state but practically insoluble in_ the 
solid state. On freezing, the FeAl will 
independently the matrix in 
the form of needles and crystals—hard 
and white, and readily identifiable under 
the the iron or 
steel charged into the melting pots does 


freeze of 


microscope. In case 
not have sufficient time to go into solu- 


tion in the aluminum, it will remain 
the resultant 
From the shape of the inclu- 
sions, it may be possible to determine the 


original the 


actual iron included in 


as 


castings. 


form of iron, for. example 
a nail or a piece of core wire. 


Tron Content is Low 


Iron dissolved) from 


inelt- 
ing pots normally forms the iron-alum- 
inum compound FeAl;. The 


of iron is not rapid under ordinary melt- 


cast-iron 
dissolution 
of 


alloys made from primary melting stock 
is normally 


ing conditions, and the iron content 


low unless 


the heats have 


150 DIA. FIG. 18 
DIA. FIG. 19 
NaOH; 


FeAl; 
FEATHER OF 
MAGNIFIED 30 DIA 


NEEDLES* IN 
FeAl, IN 


FIG. 15 
MAGNIFIED 8 
ETCHED WITH 


A DIE-CAST 
SAME 
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CRYSTALS OF FeALs 
DIA. FG. 
MAGNIFIED 


IN ALUMINUM-BASE 
16—FEATHER OF 

NaOH; 150 DIA, 
held in 
time 


been the pot 
and at a 


during melting. 


for a_ relatively 
high temperature 
Metal melted in a cru- 
cible or in reverberatory furnaces lined 
with firebrick 
from iron 


long 


never contains hard 
unless actual 
the iron 
melting stock is high. 
the fourth cause given 
when 


spots 
been 
the 
to 
spots ; 


iron has 
content 


With 
for 


charged or ot 


regard 
hard 
or its light alloys is 
maintained in the liquid state in a cast- 
iron melting pot, a complex 
minum alloy is formed on the 
the pot. 


aluminum 


ferroalu 
inside of 
This alloy adheres to the sides 
of the pot, but pieces of it 
knocked off into the pot 
or stirring the melt. 
this 


may be 


upon ladling 
Hard spots due to 
cause do not appear when melting 
pot none of the 
hard complex alloy (iron-pot scale) has 
yet formed; but melting in an 


old pot which has been run for a num- 


il a new iron because 


when 


ber of days without cleaning and scrap- 


ing, hard spots in castings due to this 


numerous. 
Hard spots are presumed to 


cause may be 


be more 
numerous in small castings than in large 
ones, but there is no fact for 
The apparent predominance 
of hard spots in small castings may be 


explained on the ground that small cast- 


basis in 


this belief. 


ALUMINUM 
48S FIG. 18; 


ALLOY; 
ETCHED 


ETCHED 
WTH 


WITH 
SECTION 








m- 
ip- 
his 


WITH 

















FIG. 20--FeAlg CRYSTALS IN SAME SECTION AS 
FIG. 18: ETCHED WITIL 20 PER CENT HNO:; 
MAGNIFIED 200°) DIA. 


ings are more generally polished than 
are large castings. It has been stated 
that hard spots are not generally found 
in the routine foundry inspection of 
castings, but they are revealed during 
machining and polishing. Hence, if a 
given casting requires much machining, 
complaints by the machine shop regard- 
ing hard spots are likely to be more 
numerous than where little machining 
is done. In the same way, castings 
which require polishing are likely to 
show hard spots on the polished surfaces. 
The method of molding is a factor gov- 
erning the occurrence of hard spots to 
a subordinate extent. Skim gates have 
been suggested and used for the pre- 
vention of this defect. While these 
gates may be of some value in eliminat- 
ing large included particles, their use 
is out of the question for small cast- 
ings, and they will not keep small par- 
ticles out of the castings. 


Blind Risers Useless 


Shrink balls and blind risers also 
have been suggested and used for hard 
spot prevention, but these devices can 
not be of any value for this purpose. 
Their use, in this connection, is based 
on the idea that foreign occluded mat- 
ter will conveniently rise in the blind 
riser, but this is patently not founded 
on fact. Some of the occluded matter 
is of practically the same density as 
the aluminum alloy, and some of it 
may be of greater density. Such mate- 
rial remains more or less fixed in posi- 
tion, wherever it happens to be. The 
gating of castings is important and has 
a distinct effect upon the occurrence 
of hard spots. If there is a_ sharp 
constriction in a runner leading from 
a main gate to the casting, large for 
eign particles may be trapped in the 
constricted area and prevented from en- 
tering the casting. On the other hand, 
if such a constriction is at the point 
where the runner joins the casting, the 
trapped inclusions will be frozen partly 
in the runner and partly in the castings. 


THE FOUNDRY 


By examining the method of gating and 
molding, a foundryman readily will be 
able to determine whether any feature 
here may be corrected. 

The effect of the method of melting 
has been alluded to above in discussing 
the causes of hard spots.  Iron-pot 
melting presents some disadvantages, 
when considered in relation to the oc- 
currence of hard spots, which the other 
methods do not have. Whereas, hard 
spots due to foreign materials charged 
may occur in any method of melting, 


the iron pot has the disadvantage that 
not only may iron be dissolved but 
chunks of the hard iron-aluminum alloy 
(iron-pot scale) may be knocked off into 





FIG. 21—FeAlg CRYSTALS IN SAME SECTION AS 
FIG. 18; ETCHED WITH NaOH; MAG- 
NIFIED 200 DIA, 


the melt. In crucible melting, if old 
worn crucibles are employed, pieces of 
the crucibles may be readily knocked 
off into the melt on lifting, stirring or 
pouring. Melting in open-flame,_brick- 
lined furnaces, or in reverberatory fur- 


cs 
FIG. 22—-INCLUSIONS OF IRON-POT SCALE IN 
NO. 12 ALLOY; UNETCHED; VERTICAL 
ILLUMINATION 


naces has no relation to the occurrence 
of hard spots, unless pieces of brick 
may be knocked off into the melt. The 
effect of the quality of the melting stock 
has also been alluded to in discussing 


the causes of hard spots. Castings 
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FIG) 23—MICROSTRUCTURE OF THE INCLUSIONS 
OF SCALE IN FIG 22; FeAls;, WHITE; UN 
ETCHED; MAGNIFIED 100 DIA. 


poured from virgin melting materials 
are less likely to contain foreign in- 
cluded matter or crystals of FeAl; than 
castings similarly poured and_ melted 
from charges containing much or little 
scrap. Scrap per se is not necessarily 
conducive to the occurrence of hard 
spots in the resultant castings, but the 
trouble arises because foreign matter 
is more likely to be introduced with the 
scrap than with virgin melting stock. 
Hence, it may be stated that the greater 
percentage of scrap in the charge the 
more likelihood is there that hard spots 
will be found in the castings. Generally 
speaking, hard spots are more likely to 
be more predominant in foundries where 
the production is rushed than where 1 
moderate rate of production obtains. 
This follows solely because of increased 
carelessness under the strain of rapid 
work. 
Methods for Prevention 


In considering the effect of the occur- 
rence of so-called hard spots in alu- 
minum-alloy castings upon casting losses 
in foundry practice, it is advisable to 
recall that a not inconsiderable percent- 
age of the castings returned from the 
machine shop may be rejected because 
of this defect. By careful attention to 
certain aspects of foundry practice, the 
occurrence of hard spots, which give 
difficulty on machining, may be sub- 
stantially prevented. Hard spots due to 
foreign matter, other than iron, originate 
in the foundry, and they can be prevent- 
ed by not allowing such materials to 
get into the melting furnace. In clean- 
ing the melting room and foundry floor 
for the purpose of gathering up small 
pieces of metal, sloppings, over-runs 
and the like, dirt, gravel, sand, cement, 
pieces of brick, chunks of broken cruci- 
bles, etc., are swept up. Unless these 
floor sweepings are sieved and forked, 
such foreign materials are liable to be 
charged into the melting furnace. The 
presence of foreign materials in the 
melting charge largely can be eliminated 


a FG Sea tp nee mens 


i 
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by carefully watching what goes into 
the furnaces. Carelessness is the main 
cause for the presence of such foreign 


materials, but under the conditions 
brought about by fast practice, the 
requisite care cannot always be given 
to the metal. 

All foundry scrap should be forked 
before charging, and floor sweepings 
should be sieved. Some of the foreign 


material, which is inadvertently charged 
into the furnace, may be removed 
by skimming and fluxing, but it is not 
safe to rely upon these precautions to 
overcome the evils of a dirty 
No core sand should be left 
fective castings 
the 


charge. 


in the de- 


which are remelted, as 


hard fine silica particles may give 


rise to small hard spots. Foreign non- 


metallic hard spots can be largely elim- 


inated provided sufficient attention is 


THE FOUNDRY 


The 


called hard spots which are caused direct- 


given to the charging practice. so- 
ly or indirectly by iron can be eliminat- 
ed provided suitable simple precautions 
are taken. Difficulties as governed by 
the use of secondary ingot or scrap cast- 
purchased from _ outside 
can be readily prevented 
through chemical analysis. 
caused by 


ings sources, 
by control 


Hard 


core 


spots 
nails, wire, 
chills and bits of iron and steel can be 


charging 


prevented by careful attention to the 
quality of the melting charge. Mechan- 
ically admixed iron appearing in the 


foundry scrap or in floor sweepings can 
be removed by and 
or by electromagnetic means if 
required. 


screening forking, 


this is 


Hard spots due to the brittle complex 


iron-aluminum — alloy scale ) 


the 


(iron-pot 


which forms on sides of iron pots 
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may be largely prevented by thoroughly 
scraping the pots at frequent intervals 
and removing the accumulated scale. In 
the case of a single shift the pots should 
be scraped at least once a day, say at 
night, and probably better both at noon 
and night. If two shifts are employed, 
the should be scraped more fre- 
quently. All of the hard scale should be 
removed so that the pot is clean and, if 
necessary, the pot should be dumped. 
Also, during the time of melting, care 
should be taken that ladles or stirrers 
do not hit the sides of the pot; other- 
wise, some of the accumulated 


will be knocked off. 


By careful attention to the foregoing 
items, the occurrence of hard spots in 
aluminum-alloy castings, which give rise 
to difficulty on machining and polishing, 
can 


pots 


scale 


be largely eliminated. 


Castings Welded by Electric Are Process 


LECTRIC 
done 
Both 
current 
but at 
direct 


welding is largely 


by the arc method. 


direct and alternating 


can be used for are 
stage of 
the 


Alternating 


welding, the 
the 


generally 


present 


art, current 1s more 


employed. cur- 
rent, however, presents interesting pos- 
sibilities which have not as been 
fully 

Either 


electrodes 


yet 
develope d. 


carbon, graphite, or metal 


can be employed. In_ the 


Bernardos process, which has been in 














Table | | 
Relation of Plate Thickness, Cur- 
rent and Electrode 
Plate thickness Current Electrode diameter 
Inches Amperes Inches 
‘ 20 to 50 
1¢ FO to 8&5 3 
1's 75 to 110 lg 
1 499 to 125 Vy 
110 to 150 
ly 125 to 170 
5g 140 to 185 
4 150 to 200 
7% 165 to 215 
l 175 to 225 
use for more than 30 years, the filler 
metal is fed into the weld by hand 
from a metallic rod or bar. The mov- 
able electrode is made of a carbon 
pencil from 6 to 12 inches in length 
and from % to 1% inches in diame- 
ter, depending upon the character of 


The 


positive 


work. metal to be welded is 
the 
circuit 


the 


the 
terminal of 
the 


made the 


electric and movable elec- 


tre de 


Two 


negative. 


reasons account for this: first 


} 


Randolph 1S 


& Mfg. Co 


John \ 
Electric 


d with 


Pittsburet 


issoc late 


The author 
the Westinghouse 
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the heat developed at the positive ter- 
minal is generally 75 
that at the negative. 
minute particles are 


hot- 
Sec- 
off 
from the positive terminal and carried 
to the negative. If the 
the positive 
would be 


per cent 


ter than 


ond, thrown 


carbon were 


to be connected to side, 


particles of carbon carried 


into the weld. 


the 
ter- 


electrode 
the positive 
metal 
the and 
This is known as 
The 


electrode is 


In the metal 
W ork 


minal. 


process 
also is made 


The 
under 


movable electrode 
the 
filler. 


Slavianotf 


melts heat of 


arc 
serves aS a 


the 


process. molten 


inetal from the carried 
automatically, directly to the weld and 
the process is therefore particularly 
well adapted to vertical and overhead 
work. 

The 
the metallic electrode to the work and 
then To the 
best results, it is necessary to manipu- 
late the until it is in the 
proper This can be 
obtained by the maintenance of a short 
the 


such as to 


arc is formed by first touching 


withdrawing it. secure 
electrode 
position. position 

electrode 
offset the 


arc and an inclination of 


toward the work 
effect of draft currents. 

free 
the 
prove 


The surfaces must be absolutely 


from oxides and dirt, inasmuch as 


presence of foreign matter will 


detrimental to the weld. 
With the 
voltage across the are will never greatly 


exceed 22 


proper length of arc, the 


for bare electrodes and 
the 


The coated electrode is made of metal 


volts 


35 volts for those of coated type. 


but has a coating of some kind applied 
to its the 
cluding, as far as possible, the atmos- 


surface for purpose of ex- 








phere from the molten metal both while 
it is passing through the are and after 
it has been deposited. 

This the 
of electrodes of special alloy steel such 


method makes possible use 


as those varieties containing in combi- 


nation respectively, manganese, carbon, 
nickel, vanadium and tungsten. Bronze 
and copper can also be used in welding 
through the medium of this type of 
electrode. 

The size of electrode to be selected 
is dependent upon the type of joint 














' 
Tab'e Il 
Speeds of Cutting by Electric Arc 
Speed 
Phickness Current Minutes Kw-Hrs 
Inches \mps per ft Per ft. 
: 111 50 812 
ly 100 1.20 By 
Sig 400 2.14 1.34 
M4 409 3.00 1.88 
1 600 3.75 3.50 
1% 600 4.32 4.10 
» H00 6.75 6.30 
j Ho) 16.90 15.50 
6 800 29.00 36.20 
8 800 40.50 50.00 
10 S00 59.00 74.00 
12 S00 65.00 82.00 
to be made, the thickness and bulk of 
the work, and the current used. For 
instance, in the case of a lap joint, 


practically twice the amount of current 
is used will be 
the butt 
for the reason that the 
lap joint has a much greater capacity 
for heat and dissipation. In 


and. a larger electrode 


than in case of a 


This is 


required 
weld. 


storage 
two 
fashion, 


the case of '4-inch plates welded in 

the lap the heat involved is 

practically equivalent to that of a butt 
(Concluded on page 344) 
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Joint Meeting of Electrochemists and Electrical Engineers Considers Applications 
of the Electric Furnace for Making Steel and Ferroalloys— 
Operation of Two Furnaces in Parallel Is Proposed 


HI future position of the 

electric furnace in the steel 

industry was discussed at 

a joint meeting of the 
American Electrochemical society and 
the American Institute of Electrical 
Engineers, held in Boston April 9 and 
10. At the session held April 9 papers 
under the general heading “Electrically 
Produced Alloys” were presented. A 
plea for gathering and publishing ex- 
isting data on standard alloys was 
made by H. E. Howe, vice chairman 
of the division of research extension 
of the National Research council. 

A paper on recent developments in 
the ferroalloy industry, by Robert J. 
\nderson, United States bureau of 
mines, Pittsburgh, introduced an in- 
teresting discussion on the making of 
ferroalloys. C. B. Gibson of the West- 
inghcuse Electric & Mfg. Co., East 
Pittsburgh, Pa., presented a paper on 
the manufacture of ferroalloys in the 
electric furnace. The manufacture of 
high-speed steel in the electric furnace 
was the subject of a paper by Roy 
C. McKenna, president, Vanadium- 
Alloys Steel Co., Latrobe, Pa. 

The joint technical session was con- 
tinued during the evening of April 9 
with a symposium on power for elec- 
trochemical purposes. H. L. Hess of 
the Hess Steel Corp., Baltimore, in a 
paper on the electric furnace and the 
central station, reviewed the difficulties 
commonly met with in connection with 
the great load fluctuations of earlier 
types of furnaces. The growing elec- 
tric furnace industry is of such im- 
portance to the central station owner 
that he must make the problems of 
load fluctuation his problems and must 
work with the furnace manufacturer 
and the furnace operator toward the 
elimination of the objectionable fea- 
tures. To compete with others in his 
business the electric furnace owner 
must get his power at the lowest 
possible cost and to deliver power 
economically the central station man 
must have as nearly a uniform load as 
ossible. 

This same topic came up at 
the Saturday morning session and the 
uestion of using external reactances 
rr correcting fluctuations was dis- 
ussed at some length. Mr. Hess de- 
oted much attention to the operation 
f the electric furnace seen from the 


metallurgist’s point of view. Correctly 
operated, the electric furnace is a 
large crucible, heated by pure heat 
from within, rather than a contami- 
nated heat from without, with all the 
added advantages of positive heat con- 
trol and to a large extent, atmospheric 
control as well. Open-hearth electric 
steel, which consists of metal taken 
from the open-hearth furnace and 
charged hot into an electric furnace 
for further refining fills the want for 
high quality steel at a price consis- 
tent with competitive requirements. 
Such steel does not, however, compare 
with the higher grades of cold melt 
electric steel. The discussion of Mr. 
Hess’s paper centered about the future 
use of the electric furnace in conjunc- 
tion with the converter and open 
hearth, The statement was made that 
eventually all steel will be put in 
electric furnaces for a last refinement. 


Operating Furnaces in Parallel 


In a paper on power problems from 
the standpoint of the furnace operator, 
Wallace G. Berlin described the use 
of two furnaces in parallel so as to 
reduce the .“demand” power and_ to 
enable the use of off-peak power. In- 
cidental to the general discussion of 
this paper a concise and comprehensive 
description of the usual practice in 
making steel in the arc type of furnace 
was given. As soon as a heat is poured 
out cf the furnace the banks are 
patched with dolomite and the next 
charge, consisting of heavy melting 


scrap, is introduced. The electrodes. 


are then lowered and the current 
turned on at full capacity of the trans- 
formers. In about 30 minutes a pool 
of molten metal is formed under each 
electrode. During this period the 
power fluctuates heavily. Lime is then 
added and the power input settles 
down to a steady value. In about J 
hour and 45 minutes the charge is 
melted and carbon determined. The 
bath is then ored down or pigged 
up until the proper combustion is 
reached. The slag is then drawn off 
and a new slag made, of lime and 
fluorspar. After coking over. with 
ground coke, the desulphurizing and 
deoxidizing start and in 20 minutes a 
white slag is formed which completely 
deoxidizes the steel in about 30 min- 
utes. Alloy additions are then made 


343 


and the heat brought up to a pouring 
temperature. From this it may be 
seen that by operating two or more 
furnaces in parallel! with about an 
hour’s difference between one and the 
next, the current fluctuations in one 
furnace will occur at the time of 
steady load of another and so the per 
cent of fluctuation of the total load 
will be greatly reduced. 

The Saturday morning session was 
devoted almost exclusively to a sym- 
posium on electric furnaces. Joseph 
W. Richards presented an interesting 
paper on the Soderberg self-baking 
continuous electrode. This electrode 
embodies the idea of feeding con- 
tinuously unbaked electrode mixture 
to the furnace, the mass being baked 
by the heat of the furnace in which 
it is being used, and the apparatus 
being so arranged that the operation 
is practically continuous throughout 
the life of the furnace. 

The manufacture of pig iron in the 
electric furnace by the recarburizing 
fusion of steel scrap was the subject of 
a paper by C. A. Keller. 

A Gescription of the various types of 
brass furnaces and the evolution of 
these down to the present day practice 
was given by H. M. St. John of the 
Detroit Electric Furnace Co. Other 
papers and general discussion of this 
session predicted the future  impor- 
tance of the electric furnace in iron 
and steel metallurgy. 

On Friday afternoon nearly all 
those attending the conventions went 
in a body to visit the Lynn plant of 
the General Electric Co. The Saturday 
session was followed by an inspection 
of the Harvard university chemical 
research laboratories and then a lunch 
at the Harvard Union. In the after- 
noon many of the visitors took ad- 
vantage of the invitation of the Huff 
Electrostatic Separator Co., Arlington, 
to inspect the company’s plant. 

Other: features of entertainment dur- 
ing the conventions included a smoker 
at the Arthur D. Little, Inc.,  labor- 
atories in Cambridge and an informal 
subscription dinner at the Copley 
Plaza hotel held by the American 
Institute of Electrical Engineers, but 
open to the members of other societies. 

During the convention, the American 
Electrochemical society elected the 
following officers for the current year: 


seers 


{wets 


5. lee RA 


a7 


Pz 


‘seis 


Et 


i 
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Walter S. 
the 


President, Landis, chief 


technologist, American Cyanamid 


Co., New York; vice presidents, John 


Would Train 


URING the 
cult, 


war it was. difi- 


and at times practically 


impossible to find men to 


operate electric furnaces, as 


the furnaces were being installed mor: 


rapidly than men being trained. 
\iter the 


demand 


were 


signing of the armistice the 


furnace less 
then 


supply seemed to be 


for operators was 


acute It found that 


th« 


was while 


adequate, there 
still was a marked scarcity of desirable 


The 


many 


men trouble seems to have been 


that men were drawn into. this 


work who were not naturally fitted for 
i the 


it or with 


sult 


took 


not suitably trained, 


that they either dropped Ort 


up other work, or were 


or better talent as soo! 
men 


this 


grad could be pr 


condition 


sult Ol 


is a real need for 


practically all lines 
work. 
The 


in immediate charge of a 


term melter designates 
Pura 
metal superintendent is meant 
the 


any 


to whom melter is respo1 


may have title in the 


his duties ar 


steel works, but 


to successfully operate one 
electric furnaces. Such a mat 
have a thorough knowledge 
involved; 


metallurgy a complet 


standing of the design of the 


knowledge of the « 


both by th 


and 


an adequate 


problems met lesign 


the furnace supplier of pow 


practical understanding of the power 


how the 
the 


situation; and 


thy 


SCTVICC opera 


tion of furnace affecis powel 


company. the man has such com- 


technical and 


the 


prehensive practical 
various ramifications 
work, he 
that he 


satisfactory 


knowledge of 
ol electric 
the furnace 
highly 


to the quantity 


furnace will so 


operate will not 


cnly get results as 


and quality of his out- 
put, but will avoid mechanical and ele: 
trical 
the operation of 
turb the 


which would 
the 


Sery 1c 


disturbances jure 


furnace and dis 


power 
In the automotive 
said to be planning to 


3,000,000 cars in 1920, the 


automobiles is at present in excess of 


industry, which is 


manufacture 


demand for 


the supply. Those in charge of produc- 


From a paper presented at the meeting of the 
Electric Furnace” association at Boston, April & 


1920 The author, Acheson Smith, is president, 
Acheson Graphite (Co., Niagara Falls, N. Y 


THE FOUNDRY 


\. Mathews, vice president, the Cru- 
cible Steel Co. of America, Pittsburgh, 
ees 


Saunders, vice president, the 


Kleetric Furnace 


BY ACHESON SMITH 
alive to the 
that 
reliable than they 


tion are fully desirability 


of producing a car will be, if pos- 


sible, mor have been 


heretofore, and their constant aim and 


endeavor is to use more dependable 


materials in the manufacture of their 


cars. ‘rhis is now creating and will 


establish a 
stcel 


metal. 


undoubtedly — permanently 


large demand for higher grade 


and brass, as well as other 


There also are many other industries 


into which 


which the high grade steels, 
the 


Therefore, it 


are made in electric) furnace, will 


cuter. is probable that 


continuous increase in electrically pro 


take place, 
that 
trained men must be found to operat 


the 


successfully 


duced steels and alloys will 


which of course means suitably 


furnaces if they are 1 be run 


\ ecd foo Vi fters Gi 
While the 


nd at 


work of a melter 1s rough 


times very arduous, it probably 


cfiers one of the 


best Opportunities now 


open to young men who are not afraid 


being 


lead 


addition to 
is likely lo 


( hard) work. li 


highly 


remunerative, it 


© a position of greater responsibility. 
Making steel and cther products in the 
electric i 


will grow 


furnace is in its and 


proportions as th 


infancy 
iO great 


years go by. There also probably is no 


cuicker way Jor a establish a 


man to 


reputation as a metallurgist than to 


engage im the 
the electric 
The 


nical 


production of metals in 
furnace. 
universities tech- 


are providing 


courses to fit their graduates for 
electrical 
work 


are teaching 
the 


and 
undoubtedly 


engineering metallurgical 


and some of 


them 
involved in 
but 
lack of 


mcn to fit 


the principles 


use of the electric furnace, 


there seems to be a serious 


practical training fo1 them 


to properly hold positions with com- 


panies operating such 
To give 
ing knowledge of 


furnaces. 


students a thorough work- 
the design and oper- 
different 
dit- 
done hy 
the 


thus 


ating of electric furnaces, 


faculties will undoubtedly adopt 


ferent methods. It might be 


cperating small furnaces in uni- 


versity. laboratories and giving 


the students some practical 


It might be accomplished by 


training. 
adding to 
their theoretical studies, visits to plants 
operating different 


types of electric 


furnaces. Perhaps extension work could 
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Norton Co., Worcester, Mass., A. T. 
Hinckley, chemist, the National Car- 
bon Co., Niagara Falls, N. Y. 


O 


perators 


be arranged whereby the student could 


work for several months in plants 


operating electric furnaces and be given 
vork. 


trainin: 


credit in the university for such 
It is that practical 


could be given as graduate work for a 


possible 


higher degree, which, of course, would 
have 
that 


be able to 


some advantages. It is possible 


will 


dis- 


some institutions of learning 


install furnaces of each 
tinct type for producing steel and brass 
and for heat treating, and thus be able to 
give their students a thorough practical 
training in the operation of each type 
Undoubtedly 
these methods will be used to 


this 


of electric furnace. 


all of 


some 


men for very important work. 


Castings Welded 
Kleetric-are Process 
(Concluded page 342) 


by 


from 


weld of two 1-inch 


Table 1 


values of 


plates. 


shows the approximate 


cur 


rent and electrode diameters for welds 


using plates of varying thicknesses. 


\nother use for electric 
this 
purpose, the carbon electrode process is 
employed. The 


depends 


which the 


arc is employed is cutting. For 
amount of current re- 
upon the thickness of 
metal and the speed desired. 
varies between 350 800 
Table II] the value of current, 
and speed and kilowatt hours per foot 
for cutting 


quired 
Tt usually 
and amperes. 
shows 

steel plate by this method. 

The standard voltages on circuits used 
for light and power are generally 110 
or 220 volts, a value much higher than 
that required welding 
usually not over 50 volts. 


for which is 
If the weld- 
directly to a 
power supply of standard voltage it 1S 
necessary to reduce the pressure by 
means of a resistance placed in series 
the welding circuit. This causes 
a_ considerable power through 
heating, in the resistance. To obviate 
this difficulty, an indirect method em- 
ploying a motor generator set is used, 
the connected to the sup- 
ply the generator to the 
generator is designed to 
directly the range of voltages 
required by the arc, the pressure being 
varied by regulating the field excitation 
of the generator. There is thus 
power between 
supply source and the weld. 


ing circuit is connected 


with 


loss of 


motor being 
circuit 
The 


and 
weld. 


furnish 


no 


material loss of the 
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New Foundry Is Model of Efficiency 


Maximum Production With Unskilled Labor, 


and a Smoothly Running 


Organization Are Outstanding Features of a Foundry Which 
Was Planned To Secure Efficiency 


OUNDRIES have been per- 

haps the slowest of the al- 

lied iron and steel producing 

class to respond to the trend 
of modern industrial methods of pro- 
duction. There are many reasons for 
this apparent indifference on the part 
of the men engaged in the business 
for not availing themselves of modern 
ideas or from putting them into prac- 
tice. One reason, of course, is the 
conservatism which obtains among 
foundrymen to a great extent; an- 
other is that it has been possible to 
operate at a profit for a number of 
years under existing conditions 
largely owing tothe fact that the 
other fellow was in the same boat 
However, the principal reason per- 
haps lay in the fact that to adopt 
new methods meant scrapping much 
existing equipment, erecting new build- 
ings, and developing an entirely new 
organization. 

The tremendous volume of busi- 
ness created during recent years to- 
gether with a corresponding decrease 
in the number of men qualified to work 
in foundries according to the old ac- 
cepted standards has turned the 
minds of many executives to ways 
and means by which to manufacture 
their products differently. The ad- 
vent of the molding machine and other 
labor saving equipment have had 
a tremendous influence in expediting 
the movement. Labor saving is not 
exactly the term to apply to these 
innovations of recent years; rather 
they should be termed labor expand- 
ers. The man using a molding ma- 
chine, for instance, works just as 
hard, and for the same number of 
hours as formerly, but his output of 
molds is increased to a remarkable 
degree. 

A feature of the industrial situation 
which has been apparent to many ex- 
ecutives for years and which is becom- 
ing more apparent every year is that 
there are many factors besides com- 
pensation -entering into the prob- 
lem of building up and holding an or- 
ganization together. Adequate com- 
pensation, of course, always will be 
the dominating factor in the majority 
of cases; but running a close second, 
and sometimes even nosing ahead, must 
be reckoned the influence of congenial 
surroundings and working conditions. 





The average man prefers to move in 
a rut, he likes it. There is a uni- 
versally, if sometimes unspoken de- 
sire, on every one’s part to “Let 
George do it.” It is many centuries 
since men ceased to worry about what 
they should eat, or what they should 
drink or wherewith they should be 
clothed. A few individuals figure all 
these things out and men calmly 
accept their dictum and govern them- 
selves accordingly. The phenomenal 
efficiency and success of some na- 
tionally famous industrial establish- 
ments is ‘based on the fundamental 
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truth that while nearly every man is 
at least willing to try to play a solo, 
few are either willing or competent 
to play every instrument in the band. 
A smooth running organization is one 
in which the executive head has divided 
the work into all the necessary com- 
ponent parts and then assigned the 
parts definitely among the workmen. 
Among the establishments notably 
successful along these lines is the 
Peerless Foundry Co., Cincinnati. The 
business first was located in Hamilton, 
O., and while it is possible that the com- 
pany eventually would have arrived 
at its present stage, that event was 
hurried or rather forced upon it by a 
fire which burned the Hamilton plant 


“completely to the ground over a year 


ago. The volume of business on hand 
together with that in prospect influ- 
enced the company under the direction 
of the president George F. Dana to 
rebuild immediately. A favorable site 
was secured in Elmwood, a suburb of 
Cincinnati, which has proved eminently 
satisfactory, situated at a desirable 
shipping point and with a good labor 
market. 


The general layout of the plant, 
which was designed by Frank D. 
Chase, Inc., industrial engineer, Chi- 
cago, is shown in Fig. 7. The dotted 
lines to the right indicate the pro- 
posed extension now under considera- 
tion which will be utilized as a mold- 
ing floor and will increase the capac- 
ity of the plant by 50 per cent. The 
location of the different molding units 
is indicated on the plan. As will be 
noted the foundry building proper is 
121 x 200 feet, and presents an un- 






FIG. 1—THE FURNACE IS ALLOWLD TO FILL UP, THEN THE SLAG IS COLLECTED IN A WHEELED 
LADLE AND CARRIED OUT TO THE DUMP 
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broken molding floor excepting for the 
space the cupolas occupy in one cor- 
ner. 

The roof is supported by the walls 
and by two rows of steel columns. 
modified Pond-truss 
the 
composed largely of glass. 
of windows in both 
is hung on pivots and furnishes ample 
ventilation. The building is heated, when 
necessary, by a hot air system installed 
by the Robert Gordon Co., Inc., Chicago. 
The heated air is taken away from the 


It is a type and 


in common with side walls is 
One row 
root 


walls and 


furnace by a fan, and discharged out 
of the top of the heater in such a way 
that the hot air is blown into the fur- 
ther corners of the room, which gives 


FIG. 2—TWO AUTOMATIC LIFT TRUCKS ARE EMPLOYED TO DISTRIBUTE THE IRON TO THE 


a uniform temperature throughout. In 


addition to heating the shop this system 
prevents, to a great extent, the genera- 
tion of the molds 


steam while 


are 
being poured. Since the air is warm 
the steam generated does not con- 


dense and this makes for much pleas- 
anter working conditions than usually 
This feature will be better 
appreciated when it is understood that 
pouring goes on continuously all day, 
commencing about 9:30 a. m. 
ishing about 4 p. m. 


is the case. 


and fin- 


The company specializes in light 
castings which to a great extent are 
assembled with little or no machin- 


ing and therefore must possess a high 
finish and be within 
A grade of Newport, 
Kentucky sand is used exclusively. The 
banks are not far from Cincinnati and 
the sand seems to possess all the nec- 
essary 


accurate to nar- 


row limits. 


qualifications for imparting a 
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smooth skin to the castings. The pat- 
terns for all the work are mounted 
on pattern plates and follow boards 
and the molds are rammed on a bat- 
tery of 76 power squeezer machines 
manufactured by the Osborn Mfg. Co., 
Cleveland. Three highly skilled men 
are employed as These 
design and layout the work and keep 
the equipment in good running order. 
The machine operators have been re- 
cruited from the ranks of unskilled 
labor and although the shop has been 
running less than a 
these men, have for some time, been 
making $10 a day. 

A combination pattern and stripping 
plate which found to give 


instructors. 


year some of 


has been 


CAN BE ADJUSTED TO FILL EITHER LADLE 

excellent results on the class of work 
handled in this shop is shown in Fig. 
3. tt 
white 


but 
size 


consists of a rigid 
metal frame the same and 
shape as the frame of the snap flask 
on which it is 


light 


destined to be used. 
A rod extends through each end ter- 
minating in a pair of rollers. 


a suitable 


Through 
arrangement, 
actuated the 
thus the 
patterns a 
clear the mold. 
marily to 


cam these 


rollers are by toggle 


jointed lever 


raising frame 


and sufficient height to 
It was intended pri- 
the lever and raise 
pattern and cope together, but it has 
been found in practice that better re- 


sults are secured by 


throw 


lifting the cope 
off first then, when the lever is used 
to draw the patterns 
watched and if 


they ‘can be 
necessary rapped or 
otherwise manipulated to secure a per- 
fect draw. 
Almost all of the 


patterns are 


DIFFERENT FLOORS DURING THE 
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mounted on follow boards made of 
rattler dust, linseed oil and litharge. 
Enough oil is added to the 
sand to make it a little damper than 
ordinary molding sand and about a 
handful of litharge added to a quan- 
tity of sand sufficient to make one fol- 


linseed 


low board. After the follow board 
has been made it is set aside for a 
day or two to harden and then is 


given a coat of black shellac, after 
which it is ready for use. One man 
is kept constantly employed in mak- 
ing boards 
nected with their upkeep. 
company’s 


and work con- 

Usually the 
furnish their 
own patterns but there is a completely 
equipped pattern 


follow 
customers 


shop on the prem- 





DAY—THE SHORT SPOUT 


ises in which metal patterns are made 
and repaired. In shop patterns 
like Fig. 3 are at- 
tached to the frames by soldering or 
brazing. Some of the racks in 
pattern storage room shown in 
Fig. 4. The fragile nature of some 
of the work also will be noted. The 
resistance grids shown near the cen- 
ter of the illustration are so light and 
limber that they can be folded double 
without breaking. 

When tlie new shop first was placed 
in operation, 45 pneumatic squeezers 
made by the Osborn Mfg. Co., Cleve- 
land, were installed; but this number 
was soon found to be totally inade- 
quate to keep up with the volume of 
orders. Therefore, an additional 31 
machines were ordered and 
upon their arrival it became necessary 
to plan an entire re-arrangement of the 
molding floors and other details so 


this 


those shown in 


the 
are 


similar 




















May 1, 1920 





a ‘ : * 





THE FOUNDRY 


347 














FIG. 3—A PATIERN PLATE WHICH ALSO ACTS AS A DRAWING DEVICE—THE LEVER ON ONE SIDE 


as to work the equipment to the best 
advantage. Up to that time the days 
heat was poured off in the usual way 
in a couple of hours in the afternoon. 
This meant that each machine oper- 
ator needed a large space on which 
to put up an entire day’s work. To 
eliminate this objectionable feature 
and to provide room for two men 
where one man _ worked before, the 
present plan of pouring continuously 
was placed in effect some time ago. 
This has -resulted in increasing the 
output practically 100 per cent from 
the same floor space. The relative 
location of the molding units is shown 
in Fig. 7. The most intensely pro- 
ductive space is that in the center 
where the floors are found to be just 
the ideal length for capacity produc- 
tion. The floors at the side are too 
long for single floors and not quite 
long enough to permit of a gangway 
at the back. If it were possible to 
run a gangway so that the floors 
could be arranged like those in the 
center bay the output would be in- 
creased considerably. 


The entire floor of the shop is sur- 
faced smoothly with cement which 
makes for efficiency in various ways. 
This facilitates the use of a machine 
supplied by the American Foundry 
Equipment Co., New York, for cut- 
ting over the sand by night. A wide 
gangway extends across each end down 
both sides between the center and 
side bays. 

Two lift trucks made by the Auto- 
matic Transportation Co., Buffalo, are 
kept busy all day distributing the 
molten iron into hand ladles on these 
gangways. The spout of the furnace 
discharges into a short transverse spout 
mounted on a pivot which allows it 
to discharge metal into two ladles 


CENTER AND RAISES OR LOWERS THE PLATE 


alternately. The ladles are carried on 
small iron trucks running on casters 
so that they can be pushed around 
by hand if necessary. This method of 
handling the iron would be_ rapid 
enough if the quantity was small or if 
the furnace melted slowly; but in the 
shop under discussion a much faster 





aay Av dareg .-—-— 


OPERATES THROUGH A TOGGLE JOINT AT THE 


a variety of purposes. They are em- 
ployed in the yard for hauling 
charges to the cupola elevator; in the 
foundry for carrying castings to the 
cleaning room, cores from the core 
racks to the molding floors; for haul- 
ing castings from one department of 
the cleaning room to another and 





FIG. 4—ONE OF THE RACKS IN THE PATTERN STORAGE BUILDING 


distribution is necessary. The auto- 
matic lift trucks have solved that 
problem. They are driven at an ap- 
parently reckless speed but with a 
skill that would excite the envy of 
Ben Hur. The way they can swing 
up the gangway, make the turn, back 
up and roll into position under the 
spout is a poem in motion. When not 
engaged in distributing the iron these 
trucks with two others are used for 





finally for loading the castings on the 
cars for shipment. 

Two Whiting cupolas, each lined 
to 52 inches are used on alternate 
days for melting the iron which is 
charged in 3000-pound lots separated 
by 500 pound layers of coke. The 
charge consists of approximately 50-50 
pig iron and scrap. A _ portion of 
three and sometimes four varieties of 
pig iron is constantly used for each 
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5—THE TUMBLING BARRELS ARE DRIVEN FROM ONE CENTRAL SHAFT AND ALL ARE PROVIDED 


GUARD AT THE END 


AND THE GEAR COVERS OVER ALL THE DRIVING MECHANISM 


FIG. 

WITH DUST ARRESTING CONNECTIONS—NOTE THE WIRE 
charge, but the only scrap used is 
that produced within the shop. On 


account of the particularly light and 
fragile nature of most of the work, 
the amount of iron in the gates and 
runners nearly equals the amount in 
the The figures 
that if it secures 55 per cent by weight 
of good castings in proportion to the 


castings. company 


weight of iron charged it is as much 
as reasonably could be expected. The 
blowers for the 
pressor for supplying air to the mold- 


cupolas and com- 


ing machines are situated in a room 
immediately below the charging floor. 
the 


Connersville, 


Twin blowers supplied by Con- 


Co., 
mounted in 


nersville Blower 


Ind., 


other. 


are line with each 


Only one is used at a time 
the other being held as a spare with 
the pulley 
blower is capable 
cubic feet of air each 
is belted to 
made by the Allis-Chalmers Co., Mil- 
waukee, operated at 860 revolutions a 

The the 
and the the 


blower are in the proportion of 1 to 


driving removed. The 
of delivering 17 
revolution. It 


a 30-horsepower motor 


minute. driving pulley on 


motor driven pulley on 
3, which results in a delivery of about 
5000 cubic feet of air a 
300,000 cubic feet an 
sufficient to meit 10 tons of 
The 


the yard on small wooden platforms, 


minute or 
hour which is 


iron. 











iron charges are made up in 


mounted on skids which are high 
enough for one of the lift trucks to 
slip in under and pick it up. The 
truck and load are taken on an ele- 


vator to the charging platform where 


the load is deposited in a convenient 
place for charging. Instead of allow- 
ing the slag to accumulate at the back 
of the furnace the 
away at 


while heat is run- 
taken regular 
intervals in the small slag ladle shown 
in Big. 1. the 


shop 


ning, it is 


details 
al- 


condi- 


This is one of 


which serves to keep the 
and 
the system of 

pig 


column in 


Ways in a neat orderly 


tion. Another is sup- 


plying a _ cast-iron mold at the 


base of every which the 
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men dump whatever iron is left in 
the ladles. A number of these molds 
also are provided near the furnace in 
which to spill any excess metal. A 
wet mill is set up back of the cupolas 
and all of the cupola drop is passed 
through it. 


The core room is situated adjacent 
to the end of the foundry, but is 
separated from it by a brick wall and 
passage. It is provided with the usual 
benches, sand mixing machinery and 
core ovens. The large oven is pro- 
vided with a door at each end. It is 
fired by gas, the heat entering the 
oven through a row of rectangular 
ports in the center of the floor. A 
large open funnel suspended over 
each end serves to remove the gas 
and smoke from the oven when it is 
first opened. The cores are turned 
out on plates which are loaded on 
racks of the type familiar in all light 
work shops. When the racks are filled 
one of the lift trucks is employed to 
transport it to the oven. Female 
labor is used exclusively in the core 
room. Working on a piece work 
basis some of the girls earn from $35 
to $40 a week. The work is light 
and clean and they seem to be well 
contented. 


The casting cleaning department is 
divided into two sections. One con- 
tains the tumbling barrels and sand 
blasting machinery and the other the 
grinding wheels. As will be noted 
in Fig. 5, the eight tumbling barrels 
are mounted in pairs. A 7%4-horse- 


power Allis-Chalmers motor furnishes 


















































































































FIG. 6—THE GRINDING WHEELS ARE PROVIDED WITH DUST COLLECTORS 
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the energy for driving the battery. 
They all are driven from a common 
center shaft and since each is equipped 
with a clutch connection, any one 
may be started or stopped individually. 
A chain block suspended over each 
barrel is used for lifting and holding 
the door while the barrel is loaded 
and emptied. The system of dust 
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second division of the cleaning room 
is shown in Fig. 6. Three of these 
units are belt driven from a counter- 
shaft which in turn is actuated by a 
10-horsepower Allis-Chalmers motor 
and the other three are direct driven 
from individual motors. 

The castings are taken from one 
room to the other in square wooden 
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the tank, after which they are left to 
drain. They then are placed in racks 
similar to those on which the cores 
are dried. When the racks are filled, 
they are conveyed to the oven, which 
is fired with gas like an ordinary 
core oven. Here they are left until 
the temperature has reached 350 de- 
grees Fahr. The heat then is shut 
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FIG. 7—PLAN AND ELEVATION SHOWING COLUMN AND ROOF DETAILS THE CROSSES ON THE FLOOR INDICATE THE POSITION OF THE 


arresting also is shown in the same 
illustration. 
by a 15-horsepower 


The suction fan is driven 
Allis-Chalmers 
motor. Two sand-blast tumbling bar- 
rels supplied by the New Haven Sand 
Blast Co., New Haven, Conn., are 


shown in the background. Each of 


these is driven by its own individual 
motor. 
A hattery of grinding wheels in the 


MOLDING MACHINES 


boxes mounted on four legs termina- 
ting in casters. These trucks may be 
pushed around by hand, or, when nec- 
essary, one of the lift trucks can be 
employed to carry them from place 
to place. This room also is provided 
with tanks and an oven for applying 
a coat of lacquer to castings which 
require such treatment. The castings 
are strung on rods and dipped into 


off and the articles are left in the 
oven until it cools. 

The shipping room is adjacent to 
the cleaning room. Here the castings 
after having been weighed and _in- 
spected are packed into barrels and 
shipped by rail or truck to their des- 
tination. The predominating note 
struck in this plant is system, order 
and neatness. 
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FIG. 7 


FIG. 1—CROSS SECTION OF 








ASSEMBLED MOLD AND CASTING FOR 
SPOKES ARE FLATTENED AND GROOVED ON THE ENDS’ FIGS. 3 AND 4 
THE PATTERN IS A PLAIN RING SPLIT VERTICALLY AT THREE EQUIDISTANT POINTS—ABOVE 
EXPANSION FIG. ¢ ANCHOR PLATES USED IN OLD METHOD FIG. 7—-CROSS SECTION OF 
NEW METHOD FIG DETAIL OF BOSS SHOWN AT /H/ 


TRACTOR WHEEL AS IT IS USUALLY MADE FIG. 2—-THE ENDS OF THE STEEL 
DETAILS OF CHILLS FOR FORMING CLEATS ON THE RIM FIG. 5— 
THE FLASK IS SPLIT TO ALLOW FOR 
ASSEMBLED MOLD MADE BY THE 

FIG. 7 FIG. 9—GATE CORE 
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Tractor Wheel Molding Simplified 


The Pattern Is Split Vertically into Three Sections to Obviate the Necessity for 
Making Two Partings and Lifting the Green Sand Core 


AST iron agricultural tractor 
wheels have their hubs and 
rims made of cast iron and 
their spokes of steel. The 
spokes are set in the mold and the iron 
cast around the ends of them as shown 
in the accompanying illustrations. The 
outside face of the mold is made with 
chills to harden the grousers or cleats. 
The former and usual method for mold- 
ing these wheels is shown in Fig. 1, 
which represents a cross section of the 
wheel and mold. The hub is shown at 
A, with the dry sand cores in place. 
The seat core, B, is rammed in place, 
to support the center core C. A ring 
core, D, slips over the top tenon end of 
the center core, thereby cutting off the 
hub to the required length. It has been 
found that this gives a more accurate 
hub length than the standard type of 
cope core print, for any lifting or 
straining of the cope does not lengthen 
the hub. 

The steel spokes E, which range in 
size from % to 1 inch, according to the 
size of the wheel, are cast in place. The 
ends of the spokes are flattened and 
grooved, as shown in Fig. 2, to allow the 
iron to get a better grip by welding and 
shrinking around them. A cross-section 
of the rim is shown at F and H, Fig. 2 
G is a section of the chill. The pattern 
itself is made of segments well spiked 
and glued, and of the shape of H and 
G together. Fig 3 shows one of the 
chills, the whole mold requiring from 
12 to 18 chills, according to the size 
of the wheel. The pattern is split on 
the line J, and the spokes E in the pat- 
tern are made of wood. 


In making the mold, a set of anchor 
plates K, Fig. 2 (also shown in detail in 
Fig. 6) are placed on the followboard, 
one between each pair of spokes, the 
stud at K being dropped through a hole 
in the followboard. After the drag is 
rammed and rolled, the space between 
the spokes is rammed. A _ second part- 
ing is made by hand along the line of 
the top row of spokes. Pieces of paper 
or waste are used to keep the sand out 
of the tapped holes in the top of the 
studs, AK. It will be noted that this 
stud, K, is located at one side of the 
center of the anchor plate. This is so 
that it will not interfere with the top 
spoke. The cope J. is then rammed, the 
print for the core D being loose and 





When Molding These Wheels 


BY H. N. TUTTLE 


tapered is drawn from the top of mold. 

After the cope has been lifted off, and 
the top half of the pattern drawn, the 
ring M is placed in position on top of 
the studs K and fastened to them by cap 
screws. The green-sand core between 
the spokes then maybe lifted by this 
ring, after which the lower half of the 
pattern may be drawn. The lower row 
of steel spokes then is set and the sand 
between the spokes returned, after which 
the upper row of spokes are set. The 
chills are then assembled in the mold, 
being let down by means of two lift- 
ing hooks provided in the top of each 
for that purpose. The cope is returned, 
the gates and runner boxes prepared and 
the mold is ready to pour. 

If the mold is gated at a point above 
H, with four gates and poured with 
two bull ladles for the rim, and poured 
through the center core with four gates, 
two near the bottom and two about half 
way up, satisfactory results generally 
will be obtained. The rim and hub can- 
not be poured on the same day, as the 
shrinkage of the rim will bend the 
spokes out of shape. The hub is poured 
on the following day. The shrinkage of 
the hub will put tension on the spokes. 


Improved Method Outlined 


The new method of molding this style 
of wheel shown in Fig. 7 has reduced 
the molding time about 50 per cent. The 
plan of the pattern is shown in Fig. 
5. It is a plain ring about four inches 
thick, well nailed and glued for strength, 
and of the same shape as the inside of 
the required casting. It is sawed into 
three segments, on lines A, B, and C, 
and held together by heavy malleable 
iron hooks, D-D. Two large dowell pins 
E-E, are placed in each joint. The 
pattern is drawn away from the mold 
in a radial line, by the handles F F two 
of which are attached to each section. 

Referring to Fig. 7, which shows the 
rigging for this method of molding, A 
represents a,four armed spider, which is 
bolted rigidly to the large ring plate C. 
The taper spindle hole is shown at B, 
the spindle not being illustrated. The 
spider and bed plate A and C are let 
into the foundry floor, being properly 
underlaid with a coke bed for drawing 
gases from the bottom of the mold. 
The pattern is hooked securely together 
and placed on the ring plate C, being 
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centered on the plate by a circle of 
slab segment cores D, which back up 
against the rib shown as part of floor 
plate C. By changing the width of 
this core, different sized wheels may be 
cast on the same floor plate. 

The mold procedure is simple. A 
spindle is placed in the spindle hole B, 
and if the hub of the pattern is so 
high as to make it worth while, as in 
the case shown in the illustration, a cast 
iron stool or table J is placed over the 
spindle on the floor plate. The bottom 
core is placed over the spindle, rest- 
ing on table J and centered by the hole 
through the center which fits the spindle 
After ramming nearly to the top of this 
core, the steel spokes are set in notches 
in the core on the hub end, while the 
rim end is set in the spoke bosses. One 
of these bosses is shown in Fig. 8, and 
has a slotted hole in the end, to let in 
the swaged end of the spoke. These 
spoke bosses extend through the pat- 
tern rim as shown and are locked in 
position by a simple stop which is not 
shown. Core L is now set, the mold 
rammed up a single course, and core M 
is set. Cores L and M are centered by 
a wood collar set over the spindle. 

When the ramming has almost reached 
the second row of spokes, these are in- 
serted in place, and the ramming pro- 
ceeds, the top core, N, being set last. 
A wood cover is dropped over the 
spindle while ramming the mold to keep 
the sand out of the center cores. Proper 
markers are made on the hub cores, so 
that they will be piled up with the cor- 
rect location of spokes and other lugs 
and bosses which probably will be re- 
quired on the casting. After the spindle 
has been withdrawn, a piece of waste, 
covered with a little sand, is placed in 
the hole B before placing the center 
core. When the ramming has reached 


- T, or the top of the rim, a bed is struck 


from the shoulder on the pattern and a 
row of slab segment cores, E, placed 
against the pattern. Then a_ heavy 
weight ring, F, is set on each of these 
cores. 

It now is time to draw the pattern, 
but on account of the spokes extending 
into the spoke bosses in radial lines, it 
is necessary to remove these before the 
pattern may be drawn. This is easily 
done by drawing each boss separately 
through the pattern rim. Now each 
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one-third section of the pattern may be 
pulled back by the handles, F-F, Fig. 5. 

After the mold is finished, which is 
done easily on account of accessability, 
the chills are set. As the chills do not 
have to be let down from the top, they 
are made in the shape shown in Fig. 4 
which makes a better looking casting 
than the chill in Fig. 3. When the chills 
are set, and the between them 
daubed with fireclay, the flasks or 
jumper, G, Fig. 7, or H, Fig. 5, is set 
over the mold, and the space between the 
chills and flask rammed with dry sand. 
Iron wedges are dropped back of the 
chills to resist the pouring strain. The 
chills are made with from % to 3/16- 
inch clearance space between. They in- 
crease in size slightly, as they grow old. 


It will be noted that the flask is made 
with an open joint, J, Fig. 5. The parts 
are held together by the steel clamp K 
and steel wedge L. After the casting 
is poured and slightly set, the flask is 
released by knocking out the wedge; 
otherwise the expansion of the chills 
will break the flask. This is explained 
by the fact that the iron runs in between 
the chills and sets, thus virtually making 
a solid iron ring, and as the casting 
heats the chills, this ring will increase 
in size possibly %-inch or more in 
diameter. Fig. 9 shows the gate core, 
which is set at point R, the gate stick 
being set in the hole A. It will be noted 
that the gate widens where it joins the 
casting. This reduces the force of the 
flow of metal against the chills. In these 
drawings the braces or lugs by which 
the master gear is fastened, as well as 
various other lugs and are 
emitted the sake of 


cracks 


bosses, 
for clearness. 


Permanent Iron Molds Are 


Not Perfected 
By H. E. Diller 


Question—I am aware that consider- 
able development has occurred in con- 
nection with the use of permanent molds 
for the production of gray-iron castings. 
Will you please let me know the pres- 
ent state of the permanent mold, giving 
the composition of the metal used and 
other facts which would help me in the 
use of such molds. I may add that my 
inquiry is concerned with the question of 
developing the foundry industry in Aus- 
tralia. 

Answer—As we know, there 
are no foundries using permanent molds 
to any great extent 
iron castings which require machining. 
One foundry which makes cast-iron 
water pipe uses the permanent mold. It 
has been operating on this basis for 
about two years. Of course these pipe 


lar as 


for making gray- 


do not have to be machined and so any 
small chilled areas are not detrimental 
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to the product. One foundry producing 
the general run of iron castings made a 
serious attempt to operate entirely with 


permanent molds but had to change 
back to sand molds. The trouble was 
that no matter what iron was used, 


there would be chilled spots on some 
of the castings at the corners and at 
These chilled areas 
would dull cutting tools unless the cast- 
first annealed. 


the thinner sections. 


In order to 
soften the castings sufficiently, the an- 
neal would have to be conducted at such 
a high temperature that the castings 
deteriorated. The cost of 
nealing the castings also would act to 
offset any expense which might be saved 
in using permanent molds. 

However permanent molds are used 
to a slight extent in many foundries 
for special purposes and ultimately will 
be used to a greater degree. One 
foundry uses permanent molds to cast 
elbow pipe for high pressure steam lines. 
The advantage here is not primarily one 
of cost but to secure a denser metal. 
In the Nov. 15 issue of THE Founpry 
an account of a patented process for 
making radiator sections in permanent 
molds was published, however, this process 
has not yet been put on a commercial 
basis. An account of how permanent molds 
were tried for casting piston rings and 
abandoned is noted in the first article 
in THE Founpry of Feb. 15. 

Permanent molds are made of a gray 
iron having a high percentage of com- 
bined carbon. This is obtained by keep- 
ing the silicon content low, the amount 
being regulated by the size and thickness 
of the mold. Between 1.25 and 1.75 per 
cent silicon is the usual amount desir- 
able. Sulphur may be comparatively high 
and sometimes amounts to 0.20 per cent. 

The mold should be thick enough to 
absorb the heat from the molten iron 
without becoming red hot and still not 
pe too heavy for handling. <A _ section 
143 to 2 inches thick usually is found to 
answer the requirements. Before pour- 
ing the first casting each day the mold 


ings were 


were an- 


should be heated slightly to dry the 
graphite wash which should be ap- 
plied to it after each day’s run. At 


first the graphite wash is applied more 


frequently, until the mold becomes 
seasoned. Care should be taken to see 
that the mold does not become red 
hot. This can be avoided by allowing 


sufficient time between pouring castings. 


Complete stovemaking 
is wanted by the Portland Stove 
Works, Portland, Oreg., which re- 


cently erected a new plant, 150 x 600 


equipment 


feet. This equipment includes, mold- 
ing machines, nickel plating equip- 
ment, porcelain enamel equipment, 


etc., and the company also is inter-, 


ested in stove and furnace trimmings. 
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Electric Furnace Slag Re- 


actions Outlined 


“When properly installed and oper- 
ated the electric furnace is metallur- 
gically the best and most economical 
steelmaking apparatus we have,” said 
L. B. Lindemuth, consulting metal- 
lurgist, New York City, in a paper 
delivered before the American Elec- 
trochemical society at its recent con- 
vention in Boston. Mr. Lindemuth 
deprecated undue claims for the elec- 
tric furnace but set forth its many 
acknowledged advantages in consid- 
erable detail. He stated the heat of an 
electric furnace is neither oxidizing 
nor reducing and this means that it 
is posstble to produce any melting 
condition desired, and in any neces- 
sary sequence. 


In the first stage of the basic elec- 
tric furnace process, oxidizing condi- 
tions are produced by the addition of 
oxygen in the form of iron ore. Dur- 
ing this operation phosphorus, man- 
ganese and carbon are oxidized. The 
former two oxides are taken up by 
the slag, while the oxide of carbon 
goes off as a gas. The slag contain- 
ing a large percentage of the phos- 
phorus and manganese is removed 
from the furnace and materials are 
added to produce a second slag con- 
taining a high percentage of lime. 
Ground coke or coal is thrown on 
top of this slag to produce the neces- 
sary reduction. Reducing conditions 
brought about in this way are so 
strong that a calcium carbide slag 
is formed and silicon, vanadium, or 
other easily oxidized elements may 
be added to the metal in the presence 
of this basic slag without a_ great 
loss of the alloying metals. 


In the acid electric-furnace proc- 
ess, the slag contains a percentage 
of oxides of iron and manganese in 
addition to oxides of calcium, silicon 
and aluminum. The acid slag is a 
complex calcium-iron-aluminum _ sili- 
cate which is itself oxidizing. Imme- 
diately after this slag is formed, it 
will tend to adjust itself to a cer- 
tain degree of acidity, which is prac- 
tically constant throughout the heat. 
Iron oxide cannot be reduced from 
this acid slag without being replaced 
by a stronger base. The best avail- 
able base to use for this purpose is 
lime. 

The electric furnace permits more 
flexibility in the application of proc- 
esses and varieties of product than 
any other steelmaking furnace yet de- 
vised. This flexibility, however, re- 
quires a broad knowledge on the part 
of the operator, because of the many 
chemical reactions which take place 
in the furnace. 
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QUIPMENT for making cast 
iron car wheels necessarily is 
too heavy to be handled with- 
out the use of mechanical 
This factor together with the 
character of the work which is depend- 
ent upon large repeat orders and the 


aids. 


general uniformity of all car wheels 
has led to developing a special layout 
for car-wheel foundries. One of two 
basic designs usually is followed. The 
one most largely used is .known as 
the straight-line and the other, the 
circular system. Besides these two 
systems there is another used in at 
least two car wheel foundries. This 


latter system which has been patented 
by C. W. Sherman will be described 
later. 

Fig. 21 is a 
straight-line 


typical floor plan of a 
The position o! 
the pig iron and coke storage in rela- 
tion to the breaker and_ the 
weighing scales noted. An 


foundry. 


wheel 
may be 
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Molding Methods in the 
Wheel Foundry Are Unique 


BY H. E. DILLER 


VTTTTHATTTTTT TTT TPCT TTT TTT LETTE mW 


CUOQMIUDERMBLYTOASRQEOYORENEYTODCNAMNAD ULLAL L00 1 111MM AAAS 


Manufacturing Chilled 
Iron Car Wheels - Ill 














industrial track immediately in front of 
the mixing ladle is used to carry the 
metal to the molding floors. On the 
opposite side of the foundry another 
track extends parallel to the hot metal 
track. Cars upon this track 
are used to carry hot wheels to the 
annealing pits. Between these two tracks 


second 


are the molding floors with straight 
lines of flasks. These flasks are never 
moved from their locations. A_ typical 


interior view of a straight-line foundry 
is given in Fig. 19. 

Several followed for 
handling the molds the castings. 
One employs air hoists traveling on 
girders over each row of flasks. These 
hoists are pushed along by the molder 


systems are 


and 


to the places where he wishes to use 
them. 
Another system utilizes an endless 


steel cable running high over eaclr line of 
flasks. At end of the 
cable is pulley 


one the line, 


wound over an_ idler 


TAPPED INTO A LARGE RESERVOIR LADLE WHICH INSURES A THOROUGH MIXTURE—IT IS CARRIED TO THE MOLDS ON CARS 


HOOKED TOGETHER IN A TRAIN 
353 
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which may be moved forward and back- 
ward in a horizontal direction. At the 
other end it passes around another 
pulley or drum. The lower strand of 
the cable is looped around a pulley 
wheel connected to an axle of a buggy 


which is operated upon an _ overhead 
track about 12 feet above the floor. 
The cable then extends down toward 


the floor, makes a loop in which lays 
a sheave that holds a hook. It next 
is passed up again and over another 
pulley on the opposite axle of the buggy 
running on the overhead track. To move 
the hook up and down, the idler pulley 
at one end of the line is moved either 
forward or backward. This gives more 
slack in the cable when moved forward, 
and when moving backward it tightens 
on the cable and raises the hook. The 
motion of this idler is controlled either 
by compressed air or by a_ hydraulic 
ram. To move the buggy along the 
track, the drum at the opposite end of 
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. THE STRAIGHT-LINE SYSTEM 


the line is 


revolving 


are on either 


] 
it at 6 
one way 


drum. To 


friction 


desired 


on the 


side of the drum 


moved 


move it 


wheels. 


to 
tracks, 
wheel is brought into contact with the 


against 


volve in opposite directions. 


move 


the opposite 


tion the wheel is_ brought 


These wheels 
motors which are operated independently. 


FIG 


20 


IN 


are 


THE 


operated 


CIRCULAR 


These 


the 


into 


one of 


Therefore, at about the height 
the trolley 


by electric 


SYSTEM 


and 


MOLDS 
TROLLEYS 


THE FOUNDRY 


ARE ARRANGED IN ROWS 


two This 


wheels 


a 


revolving 


direc- 


service. 


O} 


FOUNDRY 


THAT 


which 


along 


- THE 


METAL 


END LONGITUDINALLY 


IS 
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CARRIED ALONG THE LINES OF MOLDS ON OVERHEAD 


ALONG THE FLOOR 


type of a hoisting and conveying foundries is illustrated in Fig. 20. Un- 


extend above 


located along the 
each line of 


ate the system. 


The 


system is controlled, 


line 


circular layout 


DESIGN METAL 


AND 


molds 


either 


the line 
which a 


molder will not have to go fa 


SO 


by 
of 


ropes der this plan the molds are arranged in 
molds a circle oy each floor around a jib 


man can crane. The metal is brought to the 


molds. 


r to 


for car 


MOLDS 


ARE 


reach conveniently or by pairs of levers floor in ladles carried on a monorail 
of 
levers are used, several pairs are placed The same crane is used for handling 


When and delivered to the molds by the crane. 


that the the flasks and for carrying the hot 


oper- wheels to the point from which a hook, 
carried by a trolley on a monorail can 


wheel take them and carry them to the an- 


HANDLED BY A JIB CRANE SWINGING IN A CIRCLE 
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FIG. 21—THE FLOOR PLAN OF A WHEEL FOUNDRY SHOWS COMPACTNESS OF DESIGN—THE LINES OF MOLDS RUN BETWEEN THE HOT METAL TRACKS 
AND THE HOT WHEEL TRACKS 


nealing pits. This arrangement is said molder also slicks the mold at this drag, and after the mold is closed and 
to require more floor space per casting time, using specially shaped slickers clamped it is ready to be poured. 
than does the straight line system. to form the flange and rim. Two views The center core and disk core are held in 

Whichever system of handling is of one of the flange slickers are shown their positions by the sand of the mold, 
employed, the molding is similar. Be- at the left in the insert, Fig. 28. The but chaplets must be used to prevent 
fore starting, the drag flask, chill and tim slick is shown in two the ring core from rising when the 
cope flask all are connected together positions at the right in the metal flows into the mold. Several 
by some clamping device. This as- same figure. The ring and methods for applying the chaplets are 
sembly is placed so that the unbarred center cores are set in the practiced. In the one method, pieces of 
drag flask is bottom up. Then the pat- 14-gage hoop steel, 
tern is laid in the chill with the flange 14% inches wide 
side upward in the inverted drag as are employed. 
illustrated in Fig. 25. These are cut to 

A small button affixed to the pattern length and formed 
is placed adjacent to a line cut on the in a special ma- 
chill, to locate the pattern at the correct chine. They then 
position so that the core prints and are placed in 
chaplets will be at the right location a wire - net 
in the mold. The line and button are 
visible at the upper right edge in the 
illustration. This also shows the yoke 
used for handling the molds, by at- 
taching it to the trunions on the side of 
the flask. After the drag is rammed. 
the bottom plate is placed on top and 
clamped to the mold. The whole as- 
sembly is then turned over. The dish 
core next is set on the core print in 
the center of the mold on the cope side. 
The block which forms the head is 
placed on the dish core, and the cope 
is rammed. To cope off, the chill is 
clamped with the cope and the two 
lifted. This leaves the pattern on the 
drag with the rim up. Two hand holes 
in the rim, as have previously been de- 
scribed, enable the molder to take hold 
of the pattern and draw it. 

While the cope is held suspended by 
the hoist the gate block is taken out 
and the gate formed by hand. The 
























FIG. 22—CHAPLETS ARE SET IN LUGS ON THE COPE BARS AFTER THE COPE IS RAMMED—A GAGE 
ESTABLISHES THE CORRECT HEIGHT FOR’ THE CHAPLETS 
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FIG 3—ABOVE 
ANOTHER 


A DRAG 
BEING TURNED 
THE RIGHT—-A 


SECTION WITH 
READY FOR 
PATTERN IN 


THE CORES SET AND 
CORING. FIG. 24—-AT 
THE CHILLER 


basket and dipped in a tank of shellac. 
After being taken from the shellac they placed 
are allowed to drain until dry, when they — site the 
are ready for use. 


chap lets be 
oppo- 
cure 

One chaplet may be 
seen set in the core to the right of Fig. 24, 


prints, To 


locate the 


which shows another chaplet being set. 
These chaplets must be 
above the lugs 

in the cope flask. 

The design of 

the 
demands 
that 


chaplets, 
placed exactly small 


grooves 


are cut in the 


circumference 0} 
plate. 
these 
in the rim of 


wheel also 


the cote 
One of may 
seen 
plate opposite the chap- 
which has been set. The 

chaplet is placed in an ang 

here it 1s 
due to the slight 


chaplet 


in a_ templet 

sprin 

} = : 

which is 

it an angle 
the 


not 


FIG. 24—CHAPLETS ARE SET WITH 


THE RIM OF THE CORE 


A GAGE 
PLATE 


ONE END OF THE GAGE IS LOCATED BY A NOTCH IN 
AND THE OTHER END FITS IN THE CENTER 


larger 
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Some _ foundries 
templet to _ set 
chaplets at 
The chaplets are so ar- 
ranged that they rest 
against lugs on the cope 


use .a 
three 


one time. 


bars when the core is in 
the mold. A_ different 
method of adjusting the 
chaplets permits them to 
be placed in lugs on the 
When this is 
chaplet is in 


cope bars. 
the 
form of a 


done, 
the cast-iron 
knob with a stem which 
the 
wrapped 
around the stem to make 
it fit more securely. Fig. 
22 the last of 
of this type being 
set, and the gage which 


fits into a hole in 


lug. Paper is 


shows 
thre 


is employed to 
the correct height 
the chaplet. In this par- 
ticular case, the cast- 
iron chaplets were 
coated with a 

clay wash 

which pre- 

vented 

them 


secure 


for 


from fusing 
with the 

of the casting. 

When it is de- 

sired not to coat the 

chaplets, they are molded each day and 


iron 


used the following day. They then are 
after being tum- 
bled may be used without a protective 
coating. Of 


free from rust and 


course, it is necessary to 
see that the chaplets are not stored in 
a damp place or otherwise exposed to 
moisture. These 


are 


cast-iron 
molded 
which a 


chaplets 


commonly 


from match 


plates on number of patterns 


are gated. 

While molding machines 
for chaplets and cores is common the 
foundry that employs molding machines 
for making car wheel mold at present 
is exceptional. In one foundry strip- 
ping-plate machines are used for making 
the wheel mold. This 


the use of 


method necessi- 
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tinguishing features is the employment 
of sand conditioning equipment. All 
sand is carried to a mixer instead of 
being cut on the floor by the molders. 
This permits better control of the fac- 
ing sand, but it has a disadvantage in 
that the sand may rot always be tem- 





tates a pattern for both the cope and 
the drag. The cope machine starts 
to work in the middle of the row and 
the drag machine starts at the end oppo- 
site to the one toward which the cope 
machine is working. In this way the 
cope always must be carried half* the 
length of the line to reach the drag 
to which it is to be fitted. In the 
operation of this system, the 
molder sifts sand over the 
surface of the drag pattern. 
Then the flask is filled with 
sand and rammed. While 
this is being done, another 
molder working on the drag 






















pered the same. The system is spoken 
of by foundrymen as the merry-go- 
round, because the molds are carried 
around a circle on buggies or cars. This 
circular track which carries the mold 
cars is 100 feet in diameter and accom- 
modates 36 of the molding units. 


first 








Each of the cars used holds two 
molds. The drag and cope are made 
on separate patterns.- Three of each are 
made at a time and closed together. 
The molds then are carried to the cupola 
where they are poured from a _ bottom- 
pour ladle handled by a jib crane 
equipped with an air hoist. After the 
iron has set, a little new sand is thrown 
on top of the molds to compensate 
for that which will be lost through 
sticking to the castings. The molds 








is setting cores in the drag _ section 
previously made. The center core is 
set by a gage and the ring core by 
the prints. A drag with the cores all 
set is shown to the right in Fig. 23. 
The other molder has turned over the 
drag to which the bottom plate and 
pattern are clamped, and is setting it 
on the floor preparatory to drawing 
the pattern. In Fig. 26 the drag pat- 











ae thd then are shaken out over a grating. 
— 2 ee vee FIG. 27—TEA-POT AND BOTTOM-POUR LAPLES The sand falls into a pocket from 
Thi > x ion is being made > USE -REVENT SLAG FLOWING os ‘ 

Phas the drag “ge - 0 . ARE USED petinrernapadicry FLOWI whence it is taken to the mixer by a 
. yg : 1e chaplets are ; MOL : : 
ee eee ee . os . conveyor. After being screened, mixed 

placed. Then the cope is carried to 


>: tem, which previously was mentioned, and tempered, the sand again is con- 
reheat sn sine Ri . is the most elaborate so far introduced veyed back - the sayy sections; a 
the left, and, to the right, the stripping- for making car wheels. One of the dis- portion to the drag molders and 
plate machine from which the cope has 
been lifted. Fig. 22 illustrates the cope 
section with the chaplets being set pre- 
paratory to closing the mold. It is 
thought that less skill is required of 
the molder with the stripping plate for 
drawing the pattern than when a loose 
pattern is employed. 
The patented continuous molding sys- 


the 








remainder to the cope inolders station. 
Meanwhile, the remainder of the system 
goes forward according to scheduled 


plans. After the heads are knocked 

off, the wheels are sent to the anneal- 

ing pits. The flasks and chills are 

carried around the circle on the cars. 

At one station the hot chill is taker 

FIG. 26—ABOVE—THE HEAVY METAL PATTERNS ARE LIFTED WITH AN AIR HOIST FIG, 28— ofl end 4 cad chill tc ements 

AT THE RIGHT—THE COPE IS MADE ON A STRIPPING PLATE MACHINE—THE a k All 5 : “ot 

INSERT SHOWS THE SLICKERS FOR RIM AND FLANGE cope ask. equipment is_ tight- 
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FIG. 29—AS SOON AS THE WHEEL IS TAKEN FROM THE MOLD THE SAND IS CUT AND THE 
FLASKS WITH THE CHILLERS ARE READY FOR ANOTHER MOLD 


ened and inspected so that it is ready 
for the molders when it reaches them. 

While this system has advantages in 
handling the sand mechanically and 
pouring at one point near the cupola, 
besides several minor points, the gen 
eral plan of molding is similar to a num 
ber of other foundries. So far no found 
ry has perfected a molding machine en 
tirely suitable for this system but a 
number of foundries are at present 
experimenting along this line. The ma- 
chine thought most efficient is one which 
operates on the jar ram principle. A 
foundry which is experimenting with 
this machine has found it advantageous 
to move the cope bars near to the 
pattern. 3ars also are placed in the 
drag. The main advantage of this 
machine consists in mechanically ram- 
ming the mold, but this is not a diff- 
cult operation to perform by hand. The 
machine is difficult to move around 
and therefore must be kept stationary. 
This requires the flasks and sand to 
be brought to the machine. In doing 
this the sand should be run through a 
screen, mixed and tempered, which is 
an advantage if regularity is secured 
in the tempering. The scope of the 
molding machine problem is better real- 
ized when it is remembered that the 
equipment and sand for one wheel 
weighs more than 2000 pounds. 

From the nature of the operation it is 
clear that relatively little is to be 
gained per wheel by the introduction 
of the molding machine, but when the 
great number of wheels made by some 
of the larger foundries is considered, the 
total gain, possible through the devel- 


opment of a system based on the use 
of the molding machine, is seen to be 
large. The fact that there are car- 
wheel foundries with large production 
enables a considerable amount of ex- 
perimentation and research to be under- 
taken which could not be attempted 
by a small company. 

Pouring methods are fairly standard 
through the car-wheel industry. As has 
been mentioned, iron usually is taken 
from the cupola into a large reservoir 
or mixing ladle. From here it is car- 
ried to the molding floors in ladles of 
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approximately 1000 pounds capacity, 
set on cars. A view of a typical reser 
voir ladle with its delivery or hot train 
is shown in Fig. 18. Generally this ladle 
is tilted by worm drive actuated by an 
electric motor. The operator who tilts 
the ladle also controls the hot train, 
which is propelled by a motor-operated 
cable. All cars are attached to the 
same cable so that when one moves 
all do. In this way all ladles are filled 
before any of them are taken to the 
molding floor. Then all ladles go to 
the molding floors together. In this 
particular case two ladles ge to the 
same floor, as may be noted from the 
fact that each car holds two ladles. The 
tracks on which a line of flasks will 
be placed are shown running in from 
the bottom of the illustration at right 
angles to the hot-metal tracks. 
Three styles of ladles are used in 
the different foundries: the ordinary 
ladle from which the metal is poured 
over the lip, the tea-pot ladle, shown in 
Fig. 27, and the bottom pour ladle. The 
stopper and nozzle of the bottom pour 
ladle in car-wheel foundries do not 
have to withstand the heat and abra- 
sion to which steel ladle nozzles are sub- 
jected. For this reason, some foundries 
make fireclay nozzles in the core room 
and save the expense of the burnt noz- 
zles. A detailed description of stop- 
pers and nozzles of this type was given 
in the March 1 issue of THe Founnry. 
Iron is poured hot, or at least at a 
temperature which the car wheel manu 
facturer designates by this term. How- 
ever, the manufacturer of automobile 
cylinders would say that the metal was 
too cold for good results. The diffi- 
culty of obtaining really hot metal mav 
be realized when it is considered thai 





FIG. 30—MANY VARIETIES OF GRAB HOOKS ARE USED FOR PICKING UP THE WHEELS—THIS ONE 
ATTACHES TO THE INSIDE OF THE HUB 
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the metal is held in the cupola until 
10,000 to 16,000 pounds have accumu- 
lated. After this, some of it must be 
held in the mixing reservoir while the 
first part is being poured. However, 
it may be judged from the emphasis 
put on hot iron by the manufacturers 
that there is constant danger of allowing 
the iron to become so dull that defec- 
tive castings result. Cold iron causes 
rough and wrinkled treads. Iron, cold 
from the cupola due to oxidation, will 
give a deeper chill than iron, poured 
at the same temperature, but cooled 
from standing in the ladle. 


Pouring Timed Closely 


Considerable attention is paid to the 
length of time required to fill a mold. 
The cross section of the gates is so 
calculated that pouring a mold will re- 
quire from 10 to 14 seconds depending 
upon the weight of the wheel. 


As soon as the iron in the wheels 
have set, the flasks including the chill- 
ers are lifted and shaken out. The 
wheels are next lifted out of the sand 
and that which adheres loosely knocked 
off. Then they are carried to the hot- 
wheel train and placed on cars which 
convey them to the annealing pits. Be 
fore a wheel is sent to the annealing 
section, the head is knocked off and 
sometimes the sand in the bore is 
gouged out with a bar having a special- 
ly formed end. This end comes to a 
point and has a_ wing-shaped projec- 
tion standing at right angles to the 
length of the bar a few inches from 
the point. 

After a wheel is lifted off a bottom 
plate, the remaining sand is pushed 
clear of the plate with the back side 
of a shovel. The plate then is lifted 
and the flask is set in its place. Then 
two buckets full of water are thrown 
on the sand, which is cut by the mold- 
ers into a long pile alongside the flasks. 
A row of sand and flasks is illustrat- 
ed in Fig. 29. The bottom plates may 
be noted leaning against the flasks 
along the row. This floor is ready for 
the molder to start work on in the 
morning. The first thing the molder 
does in the morning is to cut the sand 
over again. He is then prepared for 
molding. 

Wheels are handled by different de- 
signs of automatic grab and_ release 
hooks. Some of these grip the wheels 
at the rim while others stick through 
the hub and hold the wheel by expand- 
ing against the sides. A pair of the lat- 
ter holders hanging on pneumatic hoists 


is shown in Fig. 30. The holder to 
the right is in position to .engage a 
wheel. When the end of the holder 


is in the bore of the wheel the oper- 
ator pulls up the two cross pieces and 
the prongs on the end expand until 
they strike the sides of the hub. The 
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stronger the pull on them the more they 
will have a tendency to expand, and 
so the tighter is their grip on the wheel. 


Steel Clamping Dogs 
By George W. Childs 


A cast steel clamping dog designed 
for clamping flasks and match plates 
together is shown in the accompany- 
ing illustration. It may be made in 
any size for large or small flasks and 
in fact can be used for clamping to- 


gether two pieces of any kind of 
material. It consists of a one piece 
casting having a round shank and 


a square flat head. A narrow rectan- 
gular keyway is provided in the round 





















































shank at a_ suitable point for the 
f 
=r t 
| : 
| \ 
ail \ 
a9 
[ [ a} 
\ oe 
THE CLAMP IS TIGHTENED BY THE INSERTION 
OF A TAPERED STEEL KEY 
work it is intended to be used on. 


A flat, tapered key which may be a 
steel forging for the larger sizes and 
may be stamped or sheared from 
steel plate of suitable gage for the 
lighter clamps, is used for producing 
the necessary tension. 

The trouble experienced sometimes 
by the dogs or clamps slipping when 
rolling-over a flask is eliminated by 
the use of this device. The ordinary 
clamping arrangement simply pro- 
vides for holding the match plate, 
and bottom board in intimate 
contact while they are being rolled 
over. No provision is made to prevent 
either one of the three from working 
sideways should the wedges or clamps 
slip or become loose. In 


drag, 


the device 


here shown the shank is made the 
same size as the pin holes in the 
flask and match plate. When the 


flask is rammed full of sand and the 


board set, one of these clamps is 
dropped through each pin hole; the 
keys are inserted and tightened by 


cne tap from a hammer. On account 
of the shank of the clamp fitting the 
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pin holes so closely there is no dan- 
ger of the pattern plate working loose 
sideways in rolling the flask over. 
After the flask has been rolled over 
a single tap of the hammer will re- 
lease the keys and the clamps may 
be removed. 

The idea exemplified in this style 
of clamp may be adapted to many 
other uses than the one outlined. It 
could be used instead of bolts in 
binding copes and drags together; in 
fastening on bottom plates and for 
other purposes in which bolts generally 
are used. It is a notorious fact that 
bolts used around iron flasks in an 
iron or steel foundry are seldom em- 
ployed more than a few times. The 
threads are either stripped or crossed 
and the bolts have to be thrown away. 
The clamps with the slotted hole and 
the keys should last indefinitely. 


Extends Brass Works 


Construction of a new 6-story build- 
ing on an area 62% x 84 feet fronting 
on Water street, will complete im- 
provements and extensions which are 
being made by the McKenna Brass 
& Mfg. Co., Pittsburgh. In this ad- 
dition the company plans to increase 
production of automatic bottle-filling 
machines and other lines for which it 
was unable te fully meet the demand 
with its former facilities. The foundry 
capacities of the company will be 
trebled by the addition. Equipment 
has been added to by the installation 
of several molding machines, an auto- 
matic sandblast machine 
tric melting furnace. 


and an elec: 


Link-Belt Co. Expands 
Plant Facilities 


The Link-Belt Co., Chicago, is carry- 
ing out an extensive program of ex- 
pansion at its works in Chicago, 
Indianapolis, Philadelphia, Seattle, and 
Toronto, Canada. Two new furnaces— 
the and eighth—have been 
added to the chain works at Indianap- 
olis in the last few months. An- 
nouncement of the purchase-of the 
Fairmount Foundry, Philadelphia, was 
made recently. The foundry will be 
used as an the eastern 
works at Philadelphia, supplying gray 
iron castings. 


seventh 


adjunct to 


The General Casting Corp. has been 
organized in Pittsburgh to manufacture 
small gray iron, steel and nonferrous 
castings. The incorporators are W. E. 
Thompkins, George J. Frank, John N. 
O’Donnell, R. W. Hervey and W. V. 
Hoefer. 
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Design of Cupola Modifies Charging Method—Limestone and Fluorspar Used as 
a Flux—Measurement of the Volume of Air Passing Through 
the Cupola is Advised for Best Results 


HE operation of a cupola is 
simple, that is, little knowledge 
is required to melt iron in 
the cupola and get fair re- 
sults. However, in order to secure 
the most efficient melting, attention 
must be paid to many details which fre- 
quently are overlooked by the foundry- 
men. The first care to be exercised 
is- the preparation of the cupola for a 
day’s campaign. This preparation con- 
sists of chipping away any projecting 
pieces of slag which may have been 
left inside the cupola from the previous 
melt and repairing any unevenness in 
the lining with some refractory sub- 
stance such as fireclay or ganister. 


In a drop-bottom cupola, it is neces- 
sary to prepare the bottom each day 
by forming a bed of sand several inches 
thick on the doors after they have been 
closed. However, before the sand is 
introduced, the doors should be well 
damped with water, and the sand form- 
ing the bottom should be coated on 
the top with clay water to form a 
hard crust on the surface. There is a 
permanent bottom composed of several 
inches of ganister in the stationary-bot- 
tom type cupola. When the bottom has 
been arranged the spout is made up, 
then the tap hole is prepared and left 
open. 

The cupola now is ready for the fire, 
which is kindled on the hearth with 
wood, access being obtained from a 
hole, generally in the back. Coke is 
placed around this fire and a wall of 
coke is built up in front of the access 
door. When the coke has thoroughly 
ignited, sand is tucked in front of this 
wall of coke and the iron door cover- 
ing the access hole is wedged into po- 
sition. During the kindling of the fire 
forming the bed all the openings, tuyeres, 
access door, etc., in the lower portion 
of the cupola are left open for the 
admission of air which is necessary for 
the combustion of the fuel. 


Height of Bed 


The bed of coke in the cupola serves 
to support the first charge of iron at 
the level of the melting zones. Subse- 
quent charges of coke are introduced 
into the cupola between the chargés of 
iron to make good the wastage of the 





“The author, R. R. McGowan, is a past president 
of the Scottish branch of the Institution of British 
Foundrymen. 
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UPOLA practice abroad natur- 
ally differs in many essentials 
= from established American custom. 
= Contrasts may be noted even in the 
design of the European cupola as 
compared with our own furnaces. 
The author mentions the stationary- 
= bottom which is no longer found in 
= cupolas on this side of the Atlantic. 
The access hole described also is a 
novelty to American foundrymen 
who obtain access to the inside of 
the cupola, after the bottom doors 
are in place, by entering through 
one of the charging doors and de- 
= scending to the bottom on a ladder 
which later is drawn away. Fore- 
hearths, which apparently are not 
commonly found in the British Isles, 
: are a well established feature of 
: cupolas in service throughout conti- 
= nental Europe. 
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bed due to combustion, and to main- 
tain the bed at its original height dur- 
ing the day’s operation. 

As the object of the coke bed is tc 
support the iron at the level of the 
melting zone, the level of the melting 
zone determines the height of the coke 
bed. The height of the melting zone 
varies in different cupolas owing to 
their construction. It also varies with 
the velocity and volume of air passed 
into the cupola, but the height may be 
fixed approximately at 18 to 24 inches 
above the top of the tuyeres. 


The coke bed is charged in two por- 
tions. The first portion is brought up 
to the under side of the tuyeres and 
the remainder should not be added un- 
til the coke first charged becomes thor- 
oughly ignited. This will be indicated 
when the flames are seen penetrating 
through the entire surface. To reach 
this stage may take from two to three 
hours after the cupola has been lighted, 
according to the diameter of the cupola. 
The remainder of the coke is then charged 
to bring the bed up to the level of the 
melting zone, namely 18 to 24 inches 
above the top of the tuyeres. When this 
is accomplished, the charging may be 
commenced. The pig iron, scrap, lime- 
stone and coke are charged in the order 
named and in the proportions which 
have been determined. The cupola 
should be charged to within 2 feet of 
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the charging door before the blast is 
introduced and kept to that level through 
the melt. 

The efficiency of a cupola depends to 
a great extent on the correct weight of 


metal placed on a charge. Within recent ' 


years the tendency has been to lower 
the amount making up a charge and the 
results have given satisfaction. The 
amount of iron which should constitute 
a charge is a question upon which 
many foundrymen differ. It is well to 
have the weight of the charge equal to 
1% pounds of iron per square inch of 
area of the cupola at the melting zone. 
The amount of coke to be placed on 
each charge is largely determined by the 
amount of iron on the charge. This is 
what is known as the coke or melting 
ratio. This ratio will vary with differ- 
ent cupolas, but the average ratio may 
be said to be 10 of metal to 1 of coke. 


Slagging the Cupola 


When large heats are run from the 
cupola some fluxing agent must be in- 
troduced. The function of the flux 
is to form a fusible slag by combining 
with the oxides from the charge and 
with any foreign matter such as sand 
and coke ash. This fusible slag then 
may be withdrawn from the cupola 
when desired. As a general rule, when 
the run of a cupola does not extend 
beyond two hours, slagging will be un- 
necessary. However, cases have occurred 
where it was necessary to slag a cupola 
before the first iron was tapped; the 
latter experience is exceptional and 
is only given to show the variation in 
the practice of slagging. 


With a cupola melting 60 tons of iron 
for light castings per day, two slaggings 
is the usual custom, one after the cupola 
has discharged from 12 to 15 tons, and 
again the melt is about half through. 
When it is time to slag the cupola the 
iron is allowed to gather inside the well 
of the cupola until it reaches a little 
below the slag hole. The slag hole is 
then opened and the slag is allowed to 
run off. Care must be taken not to 
clear all of the slag from the face of 
the metal and thus expose the metal to 
the oxidizing effect of the blast. If 
this point is not observed bad castings 
may result. Should too little flux be 
used there is danger of the slag having 
insufficient fluidity to discharge itselr 
from the cupola and it may tend to 
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accumulate around the tuyeres and pre- 
vent the proper melting of the iron. 
Too much flux will tend to destroy the 
lining of the cupola. 

The two materials which have proved 
successful as fluxing agents are lime- 
stone and fluorspar. Limestone is 
most commonly used and forms a fair- 
ly good fluxing agent. The amount of 
limestone necessary for a charge varies 
from different causes, such as the com- 
position of the iron, the amount of 
sand adhering to the pig iron and the 
ash contents of the coke. However, 
the average amount is about 45 pounds 
of limestone per ton of iron melted, be- 
ing about 2 per cent of the iron charged 
The amount of fluorspar necessary for 
a charge varies for the same reasons 
as the amount of limestone varies. The 
average amount is about 15 pounds of 
fluor spar per ton of iron melted. 


Factors in Capacity 


The melting capacity of a cupola de- 
pends upon three factors, namely, the 
diameter of the cupola, the volume of 
air passed into the cupola, and the 
pressure at which the air enters the 
cupola. Any formula which does not 
take each of these factors into consid- 
eration is not to be relied upon. How- 
ever, very few cupola installations em- 
brace any apparatus for measuring the 
quantity or volume of air entering the 
cupola. This is a defect which should 
be rectified, because until means are 
secured for determining and regulating 
the volume of air entering the cupola, 
little advance can be made with the 
study of cupola practice. F. J. Cook, 
Birmingham, England, made valuable in- 
vestigations on this subject. The results 
of his research were embodied in a paper 
which he read before the British Found- 
rymen’s association in 1913. 

Mr. Cook found, from a number of 
experiments on different diameters of 
cupolas that the melting capacity of a 
cupola in tons (2240 pounds) per hour 
is equal to the product of air supplied 
in pounds per minute multiplied by the 
square root of the pressure of air in 
ounces and divided by the constant 120. 
Mr. Cook also found that the maximum 
possible rate of successful melting is 
obtained when the square root of the 
pressure of blast in ounces per square 
inch, multiplied by the quantity of 
blast in pounds per minute and divided 
by the diameter of the cupola in feet, 
equals 330. Another of Mr. Cook’s 
determinations is the method of ascer- 
taining whether a cupola is working 
to its maximum capacity. This was 
found to be true when the output in 
tons (2240 pounds) per hour multiplied 
by 120 and divided by the diameter of 
the cupola in feet equals 330. From 
this rule the following table showing the 
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maximum melting capacity of cupolas 
has been calculated. 
Maximum Melting Capacity Per Hour 


Diameter of Gross Net 

Cupola tons tons 
/ eee eee 5.5 6.16 
OP ID ae c¥cvcinsevanonsnc 6.875 7.70 
ME EN a aad ec cia Oh Sra wie 8.2 9.24 
ee Pans Rak nha ee kc 9.625 10.78 
On... Se SPARES Seem Steere 11.00 12.32 
at SS ree 12.375 13.86 
GO MD bead he PN awess 13.75 15.40 


While this table shows the maximum 
capacity, it is not considered advis- 
able from an economical point of view 
to work a cupola up to its maximum ca- 
pacity because of the effect which the 
blast has on the lining. Cupolas melt- 
ing at a rate of about 2 gross tons 
less than their maximum might be taken 
as a fair average output. This would 
give the following melting rate. 


Efficient Melting Capacity Per Hour 


Diameter of Gross Net 

Cupola tons tons 
SE ancadnavawnecnaeans 3.5 3.92 
We ER bcc besa kehccaxewden 4.875 5.46 
BEE, ecko vce chee Crasawr 6.25 7.00 
GCE Os bbe checeedeeecs 7.625 8.54 
oe rare 9.0 10.08 
ee GE sc ciwnschanex ceded ale 10.375 11.62 
GY Siteccentsdeavacens 11.75 13.16 


One of the factors entering into effi- 
cient melting in a cupola is ‘he air 
supply, as has already been shown. The 
object of introducing air into the cupola 
is to bring a certain amount of oxygen 
into contact with the carbon in the coke 
and produce a heat-giving gas called 
carbon dioxide (CO:). This gas is 
only produced when complete combus- 
tion is established. 

The theoretical amount of air at 
0 degrees Cent. that is necessary to 
burn 1 pound of coke to carbon diox- 
ide (CO:) is 129.06 cubic feet. There- 
fore, the amount of air passed into the 
cupola should not be less than this 
amount. One figure recommended is 
135 cubic feet of air for each pound 
of coke charged. With a melting ratio 
of 1 to 10, this gives an average of 
13.5 cubic feet of air per pound of 
iron melted, or 30,000 cubic feet of air 
to melt 1 ton of iron. 

Theoretically, it is wrong to measure 
air passing into the cupola by its volume 
because of the fact that air expands 
1/273 its volume for each degree of rise 
in temperature above 0 degrees Cent. 
However, the rise of temperature so far 
as it affects the cupola is little, and in 
order to simplify the subject this phase 
of the question is often neglected. 

Calculating 1 cubic foot of air at 0 
degrees Cent. weighs 0.0809 pound, and 
1 pound of air at 0 degrees Cent equals 
12.361 cubic feet, it is found from our 
previous statement that a»proximately 
13.5 cubic feet, or 1.09215 pounds of 
air are required to pioduce sufficient 
heat from coke containing 90 per cent 
carbon, to melt 1 pound of iron in the 
cupola. 

The number of cubic feet of air per 
minute required for any cupola may be 
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found by multiplying the melting ca- 
pacity in pounds per hour by 13.5 and 
dividing by 60. The division by 60 
is necessary because the melting capaci- 
ty is figured per hour while the amount 
of air is determined per minute. To 
convert cubic feet of air at 0 degrees 
Cent. into pounds of air, it is only 
necessary to multiply by 0.0809. 


The pressure of the blast is only one 
of the several factors which secures 
successful melting, and is no guide in it- 
self. This pressure is modified by the 
freedom of the passage of air through 
the cupola and definite figures cannot 
be stated to cover all cupolas under 
all conditions. It may be measured 
by a pressure gage in ounces per square 
inch and also in inches of water col- 
umn. One cubic inch of water equals 
0.57856 ounce, therefore 1 inch head 
of water equals a pressure 0.57856 ounce 
per square inch. It follows then that 
the pressure of 1 ounce per square 
inch equals 1.7284 inches of water col- 
umn. 





Elects New Officers 


At a recent meeting of the Debe- 
voise-Anderson Co., Inc., 56 Liberty 
street, New York, Nils Anderson, presi- 
dent of the company since its organi- 
zation, was re-elected to this office. 
C. A. Wyatt, manager of the Boston 
office of the company, was elected vice 
president. The resignation of Lieut. 
Col. Paul Debevoise as secretary 
and treasurer, was accepted. The new 
secretary is Charles A. Sleicher, who 
was president of the Troy Foundry 
& Machine Co., Troy, N. Y., and 
the new secretary is W. K. Callow, 
long associated with the Debevoise- 
Anderson’ Co. Lieut. Col. Paul 
Debevoise, who has become secretary 
and treasurer of the Matlack Coal & 
Iron Corp., still is financially interested 
in the Debevoise-Anderson Co. and re- 
mains a director in that company. 


Removes General Offices 


The general offices of the Chicago 
Pneumatic Tool Co. thave been trans- 
ferred to the Chicago Pneumatic build- 
ing, a new 10-story structure erected 
for the exclusive use of the company 
at 6 E. Forty-fourth street, New York. 
The Chicago district sales branch of 
the company has been moved to 300 
N. Michigan Boul., Chicago. 


The Carborundum Company of 
Niagara Falls, N. Y., is planning ex- 
tensions to its plant at Niagara Falls, 
and also to its furnace plants, one at 
Niagara Falls, Ont. and the other at 
Shawinigan Falls, Que. 
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Indirect Arc Types Have Been Demonstrated as Successful Upon Nonferrous 
Alloys Containing Under Twenty Per Cent of Volatile Metals 


N THE previous article it 
was shown that the excessive 
temperature under the arc in 
a direct arc furnace caused 
local superheating and excessive loss 
of volatile metals when melting alloys 
high in zinc or lead. It also was 
demonstrated that while direct arc fur- 


naces are in commercial use on alloys 
high in lead, they are used regardless 
of an increased metal loss as compared 
with crucible melting, not because of a 
decreased loss. Further it was pointed 
out that no direct arc furnaces 
use in America on yellow brass. The 
applicability of the standard direct arc 
type of electric furnace to 
ferrous melting being thus 
must seek further the 
the brass melting problem. 


are 1n 


steel non- 


limited, one 


for solution of 


The only other electric furnace that 
has much of a foothold in the electric 
steel industry under American condi- 
tions is the indirect arc type, operated 
with the furnace stationary. 

The indirect arc furnace does not 
make an arc directly with the charge, 
Lut draws an arc or arcs between two 


or more carbon or graphite electrodes 


placed above the charge. Therefore, the 


source of heat is farther removed from 
the charge, and the transfer of heat to 
the The funda- 
stated that 
the closer the source of heat is to the 
charge, the better the thermal efficiency 
of the furnace. 
that the 


indirect 


charge is less direct 


mental principle has been 


Therefore, it is plain 


basic design of a stationary 


are furnace makes it somewhat 


less efficient than a direct arc furnace 

However, one electrical advantage is 
gained. As the cold charge melts down 
in a direct arc furnace, the charge falls 
away from the arc and breaks the arc, 
which has then ‘to be started again 
This causes a continual surging of cur- 
rent, due to breaking and making the 
arc. 

Indirect Arc is Steady 

With an indirect, or free-hburning are, 
the arc is not affected by the position 
of the charge and is steady, even dur 
ing the melting-down period In late 
forms of the Rennerfelt indirect are 
furnace for steel, Hamilton & Hansell, 
Inc., New York, the electrodes 
made movable so that the arc can 


—Lining Economy Shown 
BY H. W. GILLETT 


free-burning during the melting down 


period, and thereafter be drawn 
direct to the bath, by pointing the elec- 
trodes This gives the bet- 
ter thermal efficiency to the direct arc 


type during the latter part of the heat. 


may 


downward. 


This modification is of no value for 
nonferrous alloys with volatile con- 
stituents, as the advantage of the in- 


direct arc type lies in avoiding direct 
arcing to the bath. 
There are two well known 


indirect 


makes of 
furnace, the earlier 
an Italian furnace, the Stassano*, which, 


: 


arc being 
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FIG. 1—CROSS SECTION OF 
SHOWING 


STASSANO FURNACE, 
THE INDIRECT ARC PRINCIPLE 

together with Bassenese** and Angelini 
furnaces, which are practically identical 
i. principle 
found 


with the Stassano, has 
Italy 
this 
this 
furnace is 
here. The 
nerfelt***, a 


wide use in for melting 
However, 
but little in 


Stassano 


steel. type has been 


used country, as only 


one now in 
the 
furnace, which, 
outside of Italy, has the leading position 
among indirect 


opera- 


tion other type is Ren- 


Swedish 
furnaces. 


arc steel 


The Stassano furnace may be made 
in single-phase form, with two elec- 
trodes, or in three-phase, with three 
Fig. 1 shows the principle of the single- 
phase form, and Fig. 2 shows the ar- 
rangement of the electrodes in the 


three-phase form. Commercial Stassaio 


The 


between 


furnaces are three-phase. arc in 
the 
charge and the roof and heat is radiated 
both up All 
trodes enter from the sides. 


In the Renner‘elt 


the Stussano is made 


and down. three elec- 


furnace, two-phase 


*Stassano, E U. S. 


S. Patents, 799,105; 1,024,657 
1,059,499; 1,105,859 
**Bassenese, F., English Patent, 1.173 of 1915 


***Rennerfelt, I., U. S. Patent 1,076,518. 


current is used. 


tained 


This current is  ob- 
three-phase by the Scott 
connection, passing through three elec- 
trodes, the middle one of which enters 


from 


through the roof and serves as a 
common path for the current in both 
phases. The other two electrodes en- 
ter from the sides. These connections 


and this arrangement of the electrodes, 
shown in Fig. 3, cause the are to be 
deflected downward toward the charge 
and the shadow of the middle electrode 


prevents the direct heat of the arc 
from reaching the center of the roof. 
This arrangement tends to give a 
longer life to the roof than does the 
Stassano electrode plan. 


Fig. 4 shows a lip-tilting Rennerfelt; 
Fig. 5 one tilting on trunnions; and 
Fig. 6 shows two Rennerfelt nose-tilting 
furnaces which used for melting 
cupronickel, coinage silver, and coinage 
bronze at the Philadelphia mint. 

The first question that arises in the 
consideration of indirect arc furnaces 
for brass is their applicability to alloys 
high in = zinc. 

Schmelz* has described the Stassano- 
Petinot** furnace, a modification of the 
Stassano furnace, designed 
lerrous alloys, one of 


are 


for 
which is 
uled to be in operation in 1920. 
sen*** 


non- 
sched- 

Han- 
single-phase 


de- 


has described the 
Weeks**** 
signed 
Both 


sults of 


indirect arc furnace, 


for smelting zinc. 


Schmelz and Hansen cite re- 
single heats of copper in these 
and the 


furnaces, discuss 


possibilities 
actual 
these 


on brass, but no tests on brass 


were made in furnaces. 


Shows High Loss on Borings 


Hansen, at the General Electric works, 


Schenectady, N, 5. an 1913-1914, con- 
structed a_ three-phase, 2-ton Stassano 
type furnace and tried it on yellow 
brass borings. There was notable sur- 
face overheating, much = zinc fume 
escaped, the metal loss was high, and 
*Schmelz, E. M., Electric Furnace for Medium 
Temperatures, Trans. Am. Inst. Metals, Vol. 8, 1914, 


p. 261. 
**Stassano, E. and Petinot, N., U. S. Patent 
1,093,494. 
***Hansen, C. A., 
Brass, Trans. 
**#e¢Weeks, C. A., U. S. Patent 949,511; 
Non-ferrous Metals in an Electric Furnace, 
Chem. Eng., Vol. 9, 1911, p. 363. 


Electric Melting of Copper and 
Am. Inst. Metals, Vol. 6, 1912, p. 1106. 


Melting 
Met. and 
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the furnace was adjudged unsatisfac- 
tory for yellow brass. The charge 
contained 33 per cent zinc and_ the 
product only 27 per cent. 

The Scovill Manufacturing Co. 
Waterbury, Conn., also tried out a 
Stassano-type furnace on yellow brass, 
but encountered surface overheating, 
loss of zinc and trouble from con- 
densation of zinc vapor on the elec- 
trodes. The company soon abandoned 
the furnace. 

The bureau of mines built a _ 100- 
pound, 35-kilowatt, single-phase, Stassano- 
type furnace in 1913, and on a run of 
800 pounds of 30 per cent zinc yellow 
brass ingot, poured at 1050 degrees 
Cent., obtained a net metal loss of 28 
per cent. On a run of 700 pounds of 
ingot (78 per cent copper, 4 per cent 
lead, 18 per cent zinc) poured at 1100 

















FIG. 2—PLAN OF 1-TON, THREE-PHASE STASSANO 
STEEL FURNACE 


degrees Cent. a net loss of 2.4 per cent 
was noted. In this small unit it was 
possible to keep the furnace tightly 
closed while melting, so that no zine 
fumes escaped. However, the charge 
became noticeably superheated on _ the 
surface, even though the bulk of the 
melt was scarcely hot enough to pour, 
so that when the furnace was opened 
for pouring a long stream of zinc vapor 
shot out, burning in the air with a 
blinding light and a hissing noise. The 
metal loss, while smaller than in a 
direct arc furnace, still was greater 
fuel-fired crucible practice. 
Yellow brass borings gave cven greater 
trouble and _ loss. 


than in 


The early accounts* of the Renner- 
felt furnace stated that it had _ been 
applied to yellow brass in Sweden, so 
further information was sought from 
its agents. In reply it was stated that 
in a 60-kilowatt furnace working on 
charges of around 200 pounds, starting 


*Anon* A  Small-size Electric Are Furnace, Met. 
and Chem. Eng., Vol. 12, 1914, p. 275. 
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with a fully hot furnace, copper was 
melted at the rate of 290 kilowatt hours 
per ton and 60:40 brass, made from 
new metals, at under 250 kilowatt hours 
per ton. The metal loss on the 60:40 
brass was about 3% per cent. Swedish 
data presented in 1916 on a 50-kilowatt, 
600-pound Nordiska 
Armatur Co. showed a metal loss of 
from 4 to 6 per cent on 60:40 brass 
and a power consumption (furnace hot 
1.e., 24-hour basis) of 225 kilowatt hour 
per ton. A similar furnace at the 
Atvibaberg Co., working on red_ brass, 
averaged 365 kilowatt hour per ton 
with a metal loss under 1.5 per cent. 
The hours per day of operation were 
not stated. 


furnace at the 


In a 1200-pound furnace on pure cop- 
per (probably 24-hour operation) the 
average power consumption on a 250- 
ton run was 365 kilowatt hours per ton, 
the gross loss 0.86 per cent (which was 
mainly dirt on the scrap copper 
charged) and the electrode consump- 
tion, with carbon electrodes instead of 
the usual graphite ones was 10 pounds 
per ton. 


Nonvolatile Metals Melted 


A 100-kilowatt, 650-pound 


Rennerfelt 
furnace is 


installed at the Gerline 
Brass Foundry Co., Kalamazoo, Mich. 
This furnace is used on jobbing work, 
never on more than 10-hour operation, 
and has seldom been called upon for 
the greatest output of metal it 
produce if pushed. It has been 
on monel metal with satisfactory re- 
sults, the product being of good quality 
and the metal loss practically zero. On 


could 
used 


account of the small size of the fur- 
nace and its intermittent operation, the 
power consumption on monel is rather 
high. A 500-pound heat takes about 
four hours if it is the first heat of the 
day, and consumes about 1200 kilowatt 
hour per ton. Pure copper, in a_ hot 
furnace is melted at about 500 kilowatt 
hour per ton with a metal loss of about 
0.20 per cent. 

On some 4 tons of red brass, from 
scrap, gates, ingot and new metal, the 
gross metal loss was 2.3 per cent, no 
deduction being made for metal in slag 
or spillings. The coke fire gross loss 
on this charge at this plant is given as 
4 per cent. If the furnace is run with- 
out being hampered by delays due to 
causes outside the furnace, this 


small 
Rennerfelt on 9-hour operation should 
give an output of about 14 tons at 
about 480 kilowatt hours per ton or, 
on 24-hour, operation, about 5 tons at 


about 380 Pilowatt hours per ton. The 
consumption of graphite electrodes is 
about 34% pounds per ton. 


On about 7 tons of an alloy made 


up of half red scrap, gates or ingot 
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and half yellow ingot, thus containing 
in the neighborhood of 20 per cent zinc, 
the gross loss was 2.5 per cent against 
a coke-fire gross loss of 4.5 per cent. 
On 1700 pounds of borings of this 
alloy the gross loss was 4.6 per cent 
in the electric furnace. 

On two heats of clean yellow ingot 
(36 to 40 per cent zinc) the gross 
electric furnace loss was 4 per cent 
against a coke-fire loss of 3.5 per cent. 

On a heat of all yellow borings, even 
though the charge was only 308 pounds, 
in order to keep the charge away from 
the arc and though the power input 
was dropped to 60 kilowatt to 
minimize overheating, the furnace could 
not be kept tight. A flame of zinc 
vapor 3 feet long blazed forth from 
the spout, and only 153 pounds could 
be poured. The remainder was partly 
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FIG. 3—CONNECTIONS AND ARRANGEMENT OF 
ELECTRODES IN RENNERFELT FURNACE 


volatilized and partly held in the 


powdery dross. 

Much trouble was met in melting the 
alloys high in zinc—even the 20 per 
cent zinc alloy—due to zine vaporizing 
and condensing on the electrodes. This 
zinc on solidifying soldered the elec- 
trodes into the furnace walls or the 
electrode coolers and made them stick 
so they could not be moved to adjust 
the arc. The sticking 
electrode breakage. 


caused much 


In 18 consecutive heats on the 20 
per cent zinc alloy, nine electrodes were 
broken from this cause. According to 
the user, the furnace does wonderfui 
work on monel metal, excellent work 
on copper and red brass, operates fairly 
well on the 20 per cent zinc alloy, but 
should not be recommended “under 
any circumstances to anyone” for yel- 
low brass much above 20 per cent zinc. 
On one heat, made at this plant on an 
alloy high in lead, the last few cast- 
ings from the last ladle were almost 
pure lead. The trouble had to be 
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overcome by careful stirring. The gen- 
eral quality of the metal is “just as 
good as that from pit fires.” 

This furnace has a ganister hearth, 
silica sides and a carborundum brick 
roof. The roof showed little wear 
after 400 heats. 

The Philadelphia mint obtains a net 


loss of 1/100 of 1 per cent in Renner- 
(90 


loss is about 0.25 


felt furnaces on coinage silver sil- 
ver, 10 copper). The 
per cent on cupronickel 
nickel) and 0.50 to 
(though with the 

tion it can be kept 
cent) 
tin and zinc, 


5 copper, 25 
5 per cent 
careful opera- 
0.30 
(95 copper, 5 


most 
down to per 
on coinage bronze 


usually around 4 tin, 1 





FIG. 4—LIV TILTING TYPE Of 
zinc). The mint states, however, that 
an excessive loss would be expected 


on alloys high in zinc. 

On alloys low in zinc, we sce that the 
indirect arc 
considerable 


furnace makes possible 


metal savings even over 
good crucible practice. 
tent rises, the 
at 20 per cent 
equal to that with crucible practice, but 


rises above it on 


As the zinc con- 
that 


about 


increases, so 


the 


loss 
zine loss is 


true yellow brass. 
However, by going from the direct arc 
to the type, 
zinc content allowable has been brought 


up from some 5 per cent to 20 per cent. 


indirect arc the maximum 


The French use of a direct arc fur- 
nace on yellow brass was because of 
fuel shortage coupled with the avail- 
ability of hydroelectric power. Under 
governing conditions, the high zinc 
loss was a minor factor. In a similar 
case reported from Sweden, the indi- 


used on a 
the 


been 
account of 


rect arc furnace has 


similar alloy on high 


RENNERFELT 
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cost of fuel compared with the hydro- 
electric power. The analogy goes even 
farther. The French direct arc fur- 
nace held 2% tons per heat and was 
given a power input of only 175 kilo- 
watt. Similarly in the Swedish indi- 
rect arc furnace, which held nearly 


1% tons per heat, the power input was 
held down to an average of 110 kilowatt. 
This low power input, which was used 
to secure greater equalization of heat 

surface 
the 


minimize 
hold 


low 


in the furnace to 


overheating and thus to metal 


loss down, resulted in production 


and a high power consumption per ton, 
the [ 


the alloy, the large size of the 


considering low melting point of 


furnace 


NONFERROUS FURNACE 


and the continuous 24-hour operation 
in both cases. 

The test in Sweden was made in a 
Rennerfelt furnace, which was at full 
operating temperature at the start of 
the test. The furnace was run 23 
hours per day, being shut down one 
hour at midnight. In 38 hours (36 
hours running time with two midnight 
periods) less than 11% tons were 
melted, the output being less than 1/3- 
ton per running hour. The electrode 
consumption was 434 pounds per ton, 
jointed carbon electrodes being used 


instead of graphite, which are exclusive- 


ly used in American practice on the 
Rennerfelt furnace. This test was 
made in June, 1919. 

The material melted was scrap brass 


of 42-45 per cent zinc, and 110 pounds 


extra zinc was added to each 2750 


pounds scrap charged to make up for 
the zinc loss. 
weight of 


That is, 4 per cent of 


the the charge was calcu- 
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lated to be lost and required replace- 
ment. The net loss by weight is given 
as 2% to 3 per cent, after deducting 
nonmetallic impurities in the charge and 
allowing for metal in slag and spillings. 


The power consumption averaged 304 
kilowatt hours per ton. 
Two other types of furnace, under 


this same schedule of operation on this 
alloy would have given better results. 
A 60 kilowatt furnace of one type 
would give as great an output per hour, 


would use less than two-thirds the 
energy per ton, and would give less 
than 1 per cent metal loss. Another 
type, a l-ton 300 kilowatt furnace, 
would give three times the output, 
would use less than three-fourths the 
energy per ton, and also would give 


a metal loss of not over 1 per cent. 

However, coke is so high in Sweden 
that it would have cost $15 to $20 per 
ton of metal melted, against $3 or less 
for electric energy per ton melted. 
This saving in fuel and in the cost 
of crucibles, made it possible for the 
indirect furnace to melt more cheaply 
than a coke fire, even though the metal 
loss was excessive, 

Under American conditions, the in- 
direct arc furnace can hardly compete 
with fuel-fired furnaces on yellow 
brass, and certainly cannot compete with 
other types of electric furnaces that are 
for use on yellow brass. The 
agents for the Rennerfelt 
furnace this fact, and do not 
advocate it for American use on yellow 
alloys. If this type is confined to use 
on alloys of not over 20 per cent or, 
still better, not over 15 per cent zinc, 
it does good work, and for such use, 
has been found satisfactory. 

Two 1500 to 2000-pound capacity 300 
kilowatt Rennerfelt furnaces have been 
in use at the Chicago Bearing Metals 
Co. since 1917, melting a leaded bronze 
of 70-75 per cent copper, 15-20 per 
cent lead, about 6 per cent tin, with 
small amounts of iron, antimony and 
impurities. _ This alloy is 
poured at about 1150 degrees Cent. 
On 20-hour, two-shift operation during 
a test in 1917, these gave 10 to 11 tons 
per furnace per day at about 285 
kilowatt hours per ton. Considerable 
trouble was met from electrode break- 
age. The furnaces required 3-inch 
diameter graphite side electrodes, the 
middle electrode being 4-inch in diam- 
eter. The electrodes passed through 
bronze water-coolers, and the volatil- 
ized zinc and lead, and oxides of these 
metals, collected on the electrodes 
within the coolers, causing them to 
stick and break. The actual electrode 
consumption ran about 5% pounds per 
ton and about 2 pounds more per ton 
additional were lost through breakage. 


suited 
American 
realize 


zinc as 
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The use of the water-coolers mentioned 
was abandoned in 1918 and the electrodes 
were passed through 6 x 8-inch 
holes in the walls. This allowed much 
of the electrodes and weak- 
ened them so that they readily broke 
at the points. In 57 heats, 33 break- 
ages occurred during period in 
1918. On changing from 3-inch to 4- 
inch side electrodes this breakage 
lessened. 


large 


oxidation 


one 
was 
The large clearance about the elec- 
trodes prevented running the 
tightly closed. For this reason, there 


is extra metal loss and a fume nuisance 
that has to be handled by ventilation, 


furnace 


the same as with the Snyder fur- 
naces operating on the same alloy at 
the same plant. The net metal loss 


on the leaded bronze in the ‘Rennerfelts 
was found on test to be about 2% per 
cent, or slightly under the net loss on 
the same alloy, in crucibles. 


The Rennerfelts at Chicago are lined 
with the same carborundum fire-sand, 
fireclay, molasses mixture as the Sny- 
ders and, like the Snyders, they have 
firebrick roofs. The hearths last for 
about 400 heats of 1500 pounds and 
the roofs, 100 to 180 heats, on 8-hour, 
one-shift operation. 

In 1918, the Rennerfelts, on 19-hour 
operation were only giving about eight 
l-ton heats per day and were using 
about 330. kilowatt hour per ton. These 
figures were not as good as the test 
figures of 1917, but the power input 
was held too low in 1918, being only 
about 200 kilowatt. 

In 1919 the size of the heats was re- 





FIG. 5—TRUNNION TILTING ‘TYPE RENNERFELT FURNACE—THIS IS A 
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FIG. 
duced to 1500 pounds, the power in- 
put brought up to about 320 kilowatt, 


and the furnace tenders were paid for 
a full day’s work and allowed to leave 
no matter how soon they attained the 
standard number of heats. This ar- 
rangement results in getting eight heats, 
or 6 tons on one shift, 8-hour operation, 
and in reducing the power consumption 
to 320 kilowatt hours 
than that obtained on 
tion in 1918. The 
well adapted to 


or less 
19-hour opera- 
not 
charging, 


per ton, 


Rennerfelt is 
mechanical 





STEEL MELTING UNIT 





6—TWO LIP-TILTING TYPE FURNACES INSTALLED AT THE PHILADELPHIA MINT 


so that operation is slowed up by 
necessity for hand charging. However, 
the furnace is charged by two men in 
5 minutes. 

The power input of 320 kilowatt 
average, while the arc is on, is too 
high for the transformers, which heat 
up too much. For this reason the — 
Chicago Bearing Metals Co. expects to 
drop the power input a little, even at 
the sacrifice of some speed and thermal 
efficiency. These furnaces have an 
average power factor of about 75 so 
that at 320 kilowatt the transformers, 
rated at 300 kilovolt amperes are giving 
425 kilovolt amperes. This is too much 
of an overload. 

Automatic electrode control 
worked so well on the Snyders 
the Chicago Bearing Metals 
contemplating it the 
also. 


has 
that 
Co. is 
for Rennerfelts 
The Snyders give a greater produc- 
tion and a slightly lower power con- 
sumption than the Rennerfelts, _ be- 
cause they take 400 kilowatt while the 
Rennerfelts take but 300. However, 
the Snyders give high metal losses and 
a power factor so low that they run 
into a power factor penalty on the 
power bills. It seems to be more or 
less of a toss-up as to the relative 
value of the two types on the alloy 
they handle under like conditions at 
the Chicago Bearing Metals plant. 
The Rennerfelt installation at the 
Philadelphia mint* has shown that type 
of furnace to be extremely well adapted 





*Compare Baker, R. 7T., Annual Report of the 
Director of the Mint for the Fiscal Year ending 
June 30, 1918, Treas. Dept. Doe. No. 2822, p. 11; 
Annual Report of the Director of the Mint of the 
a Year ending June 30, 1919, Doc. No. 2849, 
p. 
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have 
1000- 
trunnion- 


sort of work the furnaces 
there. In July, 1917, a 
pound, 125-kilowatt, 110-volt 
type Rennerfelt furnace, with hand- 
operated electrodes, was installed. It 
usually was operated 24 hours per day 
and in some 50 wecks of regular opera- 
tion, produced over 1300 tons of 


to the 
to do 


cupro- 
nickel, bronze and silver coinage alloys. 
The average power consumption was 
about 300 kilowatt hour per ton on 


bronze, and about 200 kilowatt hours 


per ton on silver. These figures in- 
cludes some 8-hour, as well as much 
24-hour operation. 

- On cupronickel, 24-hour operation 
gave a daily output of 5 tons at 440 
kilowatt hour per ton, and 8- 
hour operation, 1% tons at 650 


kilowatt hours per ton. The total melt- 
ing cost on this alloy was less by 50 
per cent than in the gas-fired crucible 


furnaces formerly used. On all the 
alloys together, the saving is 40 per 
cent. The output per furnace tender 


was doubled. 

On coinage bronze, 24-hour operation 
gave 614 tons to 7 tons output at 300 
to 325 kilowatt hours per ton, while 
8-hour operation gave 134 tons at 400 
kilowatt hour per ton. This 
lined with silica brick and with a 
silica brick roof, gave nearly 1300 heats 
before relining, and roofs lasted 
800 to 1000 heats. Putting on a 
roof is said by the makers to 
$60 on the 1000-pound and $85 on the 


furnace, 


from 
new 


cost 


ton size. 
The furnace then was run on silver 
dollars and in melting 1585 tons (3191 


heats) neither roof nor lining required 
replacement. The output was 9 tons in 
24 hours and the power consumption 
was 177.4 kilowatt hour per ton under 


The 


24-hour operation. 
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lot of silver in gas-fired crucibles. 
The lining and roof life was doubt- 
better on 


it would 


less 24-hour operation than 


have been on_ single-shift 


operation. The consumption of graph- 
ite electrodes is 2%4 to 4 pounds per 
ton of product, being lowest on silver 
and highest on cupro-nickel. 

This furnace was replaced by another 
1000-pound furnace of the 
type and with automatic electrode con- 
trol. A second furnace, of similar type 
and similarly equipped, but of 1-ton 
capacity also was installed. This gave, 
on 24-hour operation on bronze, 9% 
per day, at about 275 kilowatt 
per ton, and 3 pounds electrodes 
ton. <A 1000-pound furnace has 
ordered the San Francisco 


nose-tilting 


tons 
hours 
per 
been for 
mint. 

Although — the 


installed to 


furnaces 
pouring direct 
from furnace to molds, and although it 


nose-tilting 


were allow 


was found possible to pour with pre- 
cision, it was concluded that better 
ingots resulted through pouring from 
the furnace into a ladle and from that 
into molds. 
Must Avoid Oxidation 

One important point is brought out 
by the mint, especially in connection 
with cupronickel. The director of the 
mint says: “We are told, and assume, 


that the atmosphere of the furnace un- 
der heat is nonoxidizing. Results, how- 
ever, have shown that every precaution 
must be taken to keep the surface of 


the molten metal covered if good non- 
oxidized ingots are to result. Should 
the furnace attendant neglect to keep 
the door closed and metal covered, 


oxygen of the outside air will, of course, 


cause trouble.” 
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in the charge to be kept in at the 
same time. 
Prices quoted on this type furnace 


in February, 1920, including transform- 
ers, meters, switches, 1... 
from the high 
60-cycle current, 
500-pound, 
hand tilt, 
$5280. 
1000-pound, 150-200 kilovolt am- 
peres, hand tilt, automatic electrode 
control, $12,000 approximately. 
2000-pound, 300-500 kilovolt am- 
peres, motor tilt, automatic elec- 
trode control, $16,000 to $20,000. 


These prices refer to trunnion types. 


everything 


tension line for 
were: 
100 kilovolt 


hand electrode 


on, 


amperes 
control, 


Larger furnaces are built at higher 
prices. 

Indirect arc furnaces, operating  sta- 
tionary, show good _ reliability and 
thermal efficiency. They can be had 
to give a balanced three-phase load, and 
while any arc furnace will show some 
current surges, the surges are much 
fewer than in the direct arc type. 

Indirect arc furnaces can operate 


with fair efficiency on single-shift opera- 
tion as well as on continuous operation. 
They allow changing from one alloy to 
another in successive heats. They are 
not at all suited to melting yellow 
brass, but are thoroughly suited to the 


production of alloys with not much 
over 15 per cent zinc. 

This type is a step in advance over 
direct arc furnaces, but it leaves the 


important yellow brass rolling mill in- 
dustry, as well as the makers of yel- 
low brass sand castings, still unpro- 
vided with a suitable electric furnace. 

The types of electric hearth furnaces 
that are useful on steel are not suitable 
for brass, though they are suitable for 


cost for elec- That is, it is desirable to operate an bronze. Other and special types there- 
tric power was 50 per cent less than electric furnace tightly closed to keep fore had to be worked out for brass, 
gas would have cost, for melting this the air out, even when there is no zinc and these will be described later. 
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Smooth Aluminum 


plates 
getting a 


aluminum match 
difficulty in 


In making 
we experience 


smooth surface between the patterns. 
After being finished the plates work 
perfectly, but the appearance is not 


satisfactory. 


If the roughness is due to the use of 


too sand, it can be 
using a_ thin 


Windsor Locks 


coarse molding 
layer of a 


the 


avoided by 


facing of sand. If 


patterns are satisfactory, and only the 
plate is too rough, the facing need not 
cover the patterns. A sand that is fine 
in texture, but not clayey is required for 
molding aluminum. If the sand used 
the patterns will also 
Flour should never be dusted 
on molds for aluminum, but there is no 
objection to tale or soapstone. If the 
plate is faced with a fine sand and the 
surfaces slicked after the pattern 
is removed, the castings will be smooth. 


is too coarse, 


be rough. 


are 





Brass For Gongs 


We have to make a number of gongs 
and would like to obtain a formula foi 
an alloy having a clear tone. We also 
would like to obtain the formula for a 
manganese bronze that will be ductile. 


For bells and gongs of clear tone 
use the following mixture and flux. 
Mixture: Copper, 80 per cent; tin, 20 
per cent. Melt the copper under a thick 
charcoal covering and when the metal 
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begins to sink down add a flux com- 
posed of yellow prussiate of soda, 1 
pound; sharp sand, 1 pound; soda ash, 
1 pound; borax, 4 ounces. Allow the 
flux to remain on the copper and when 
the latter is well melted, add the tin, 
stirring thoroughly. The flux adds 
iron to the bell metal, which both de- 
oxidizes and gives tone to the metal, 
producing bells that are very satisfactory 
from a musical standpoint. 

The following alloy makes a good 
manganese bronze when the metal is 
twice melted. Copper, 57 per cent; ziuc, 
40 per cent; tin, 0.5 per cent; iron, 1.00 
per cent; manganese, 0.75 per cent; 
aluminum, 0.75 per cent. Melt the cop- 
per, add the iron as tin plate, and the 
manganese as manganese copper, using 
21% pounds of the alloy containing 30 
per cent of manganese. The 134 pounds 
of copper added with the manganese 1s 
deducted from the copper in the charge, 
making it 55% pounds of copper, 2% 
pounds of manganese copper. The tin 
is added in the metallic form, and the 
aluminum should be added before the 
zinc. When all the ingredients are in 
the molten mass stir thoroughly and 
ingot the alloy. Remelt the ingot for 
castings. 


Brass Thought to Contam- 


inate Iron 

We have been melting brass in a non- 
crucible furnace, and then melting gray 
iron in the same furnace. Some of the 
iron castings have been so hard that it 
was impossible to machine them. In 
places where the metal was thin, it 
seemed to be chilled. Does mixing the 
brass and iron have this effect on the 
iron? 

Whether the brass would harden the 
iron would depend upon its composi- 
tion. The term brass is a very elastic 
one. If the alloy is one of copper and 
tin it would harden the iron because 
tin is soluble in cast iron and renders 
it very brittle. Copper is not solub!: 
in cast iron and if the two metals are 
melted together and are cast into an 
ingot, the copper will separate and fail 
to the bottom. Yellow brass contains 
nothing that would harden cast iron, 
therefore, if the alloy being used is 
one of copper and zinc, some other 
reason for the hardness of the cast iron 
must be looked for. 

When making thin castings of iron 
by melting in brass furnaces, it will be 
found advisable to add silicon in the 
form of ferrosilicon, otherwise, the cast- 
ings are likely to be glass hard. It would 
be advisable to have an analysis of tle 
iron made to determine if the hardness 
was not caused by the use of an iron 
unsuitable for the purpose in view. 
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Sweating of Lead from 
Castings Prevented 


We have experienced considerable 
difficulty from sweating of the lead in 
the castings we make. We do not use 
highly leaded alloys, simply the regu- 
lar alloys with copper, 80 per cent; tin, 
10 per cent, and lead 10 per cent. The 
lead only sweats out of the smaller 
castings, while the large ones seem to 
hold the lead. Another mixture that 
causes more trouble than the fore- 
going consists of, copper, 82 per cent; 
tin, 9.5 per cent; lead 8.5 per cent, 
and from 0.25 to 0.5 per cent phos- 
phorus. We cast this alloy into rods 
about %-inch diameter and 3 feet long, 
and most of the surface shows a lead 
sweat. We understand that sulphur 
is used to obviate this difficulty, but 
we do not know in just what form it 
is used, or how it is used. Any sug- 
gestions you may offer will be thank- 
fully received. 

It is not customary to use any flux 
or secret process to retain lead in 
castings made from the alloys men- 
tioned. Leaded alloys containing up 
to 1 per cent phosphorus are made 
continually without a trace of lead 
sweat, and nothing is done to prevent 
lead sweat as such a condition would 
cause surprise if it occurred. This 
information does not assist in con- 
trolling the lead sweat in the present 
case, but it shows that the same 
must be due to abnormal foundry 
practice. It may be in the melting 
of the metal, the temperature at which 
it is poured, or to some more ob- 
scure cause. It is very evident some- 
thing is wrong somewhere, otherwise 
this difficulty would not be experi- 
enced, and although experts may have 
passed on the foundry practice and 
have declared it good, there is some 
point on which they have slipped, 
and which is responsible. 

In all such cases of difficulty in 
making castings, it is advisable to 
spare no effort to discover the cause, 
because once this is known, that par- 
ticular difficulty can never occur 
again. If it does crop up, no time 
is wasted in applying preventive meas- 
ures. In spite of the fact, therefore, 
that the foundry practice may be 
considered normal, it would be ad- 
visable to check over every stage of 
the operations from weighing the 
metal, to cleaning the finished cast- 
ings, taking nothing for granted. If 
the alloys contained over 30 per cent 
lead, this lead sweat could be ex- 
pected, and if it only showed slightly 
on the surface of the castings, it 
would do no harm, as this is an 
ordinary condition with such metal. 
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The use of sulphur would ‘be harm- 
ful in the case of the alloys men- 
tioned, as it would cause porosity, due 
to a reaction that would be set up 
in the metal between the contained 
oxygen and the sulphur. This re- 
action would form sulphur dioxide. 
In highly leaded alloys sulphur diox- 
ide is given off from the liquid metal 
when sulphur has been used. It 
would appear that the gas aeriates 
the copper which contains a_ small 
amount of lead, and has a high melt- 
ing point. This copper solidifies, but 
the lead is liquid and displaces the 
gas and is held in the spaces in the 
copper, like water in a_ sponge. In 
the case of the alloys mentioned, there 
is a shortage of lead, therefore, spongy 
castings would be produced by the 
addition of sulphur. Roll sulphur is 
generally used to retain lead, and 
there are a large number of methods 
in vogue for holding in the lead. In 
the present case it would-be best to 
use a flux of plaster of Paris mixed 
with 10 per cent borax. Use about 
2 per cent of this flux, added half 
with the copper and half with the lead 
part of the mixture. 


Methods for Tumbling 
Brass Castings 

We are making furniture and trunk 
hardware using yellow brass of the 
following formula: Copper, 65 per cent; 
zinc, 35 per cent, and about % pound of 
aluminum additional. We are cleaning 
them by tumbling with gravel for the 
purpose of removing the sharp edges 
and avoiding the use of files for this 
purpose. We would like to know if 
there is a better way of rounding the 
edges than by the use of the tumbling 
barrel. 

It is doubtful if the tumbling barrel 
method of rounding the edges of these 
castings can be improved upon as far 
as economy is concerned. The barrel 
should be wood lined. It ought to run 
in water and it must be packed until 
almost full. It should be run for a 
period of hours. Instead of gravel for 
packing, skimmings from the hearth are 
to be preferred, as they will not scratch 
like gravel, and the small pieces of shot 
brass in the skimmings burnish the 
castings. The brass is recovered from 
the skimmings being removed from the 
tumbler when too much has accumu- 
lated. This tumbling ought to result 
in castings having rounded edges and 
polished surfaces, especially in the case 
of an alloy such as the one used. If 
dry tumbling with gravel is being car- 
ried on, the results will not be satis- 
factory, and a change should be made 
to wet tumbling. 























URING the course of my 
perambulations around these 
more or less closely United 
States I have had occasion 
to notice many things other than the 
number of stacks in a town. ‘Tis 
true that I could estimate fairly accu- 
rately by the visible number of stacks, 
the possible or probable number of 
available jobs in the town which 
would fit in with my capabilities, but 
that was only an incident and easily 
disposed of by making a tour of the 


shops and picking one out whose 
general features and color scheme 
appealed to my aesthetic sense. I 


will be frank to admit that the scale 
of remuneration, the character of the 
work and the personality of the man 
I was to work for, had a direct bear- 
ing on deciding the question. These 
factors were given precedence in the 
order described. 

One of the features I noticed in 
particular was that no two foundries 
did things in exactly the same way 
The general features were alike, but 
there was always some distinctive 
point in which the methods of one 
shop differed from another. I also 
tound that the men in each shop were 
willing to uphold and proclaim their 
practice to be the superior 
of others, either individually 
or collectively. In justice to 
the foundrymen it must be 
admitted that this trait of 
character is not confined to 
them alone. As an extreme 
instance of this kind and 
as an illustration of how far 
a man will go in that form 
of indoor sport known as 
“Kidding yourself into be- 
lieving what you want to 
believe,” I'll tell you of a 
man who worked with me 
in a shop in East Boston. 
He was not a native 
of that interesting, if Cc Yi. 


LS 


course, is used in a topographical and not 
in the generally accepted sense. He had 
drifted there from some southern town 
close to the Mason and Dixon line. The 
story of Plymouth Rock, which has 
done so much in molding, shaping 
and directing the trend of thought in 
New England, meant nothing in his 
young life. He maintained that while 
the discovery of America was rightly 
credited to Columbus the spelling of 
the name was entirely erroneous and 
the popular tradition that the gentle- 
man came from southern Europe was 
preposterous. He said that the most 
superficial knowledge of the history 
of Virginia and the names and titles 
of her distinguished sons would dis- 


close the fact that Col. U. M. Bus 
was a native American and that the 
claims of the F. F. V.’s really go 
iurther back than is generally sup- 
posed. He also ridiculed the idea 
that U. S. was an abbreviation of 
United States or even Uncle Sam. 
He claimed that it was adopted in 


the same way that the popular abbre- 
viations of some of the individual 
states were adopted, that is by using 
the first and last letter of the name. 


He instanced Pa, Va., Me. and 


Md., and thus proved conclusively 








somewhat crooked 
town—crooked, of 
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at least to his own satisfaction that U 
and S were simply the first and last let- 
ters in the name of the distinguished 
colonel already mentioned—U. M. Bus. 
I often thought over that theory and 
one day I put the proposition up to 
Bill and asked him what he thought 
of it. 

“All buncombe,” said he. “And any- 
way what difference does it make now, 
who discovered the country first? They 
are all dead and I bet some of them 
have discovered queerer countries than 
America by this time. Millions of 
people have discovered this country 
since the brave old days when the trade 
winds first whistled through the rig- 
ging of the Nina, the Pinta and the 
SANTA Maria. They have discovered 
it to be a land flowing with milk and 


honey, and inundated, until a_ recent 
cruel amendment to the constitution 
went into force, with beer in_ bulk, 


draught and can. They have discovered 
it to be a land where every man is 
measured by his worth and individual 
effort and where no distinction is made 
because of creed, caste, nationality or 
former state of servitude. 

“You and I have no kick coming,” 
ihe said with a grin. “Men 
of our nationality have sat 
in the seats of the mighty 
and helped shape the des- 
tinies of the republic. The 
grateful nation, to show its 
appreciation in the past, has 
named at least two of her 
battleships in their honor.” 
I had to admit that he was 
better informed than I, be- 
cause I could not recollect 
any instance of that nature. 
“Why,” said he, “don’t you 
remember when the O’REGoN 
made her famous trip from 
the Golden 
Gate, around 
Cape Horn to 
New York 
and you sure- 
ly haven’t 


—, 
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forgotten that Admiral Dewey’s flagship 
was known as the O’Lymp1a?” 

“And now talking of those things 
reminds me of the year of the Spanish 
war. I was working in a shop in the 
middle west at that time which was 
devoted to the manufacture of heavy 
machinery. I only stayed there a few 
months but I had occasion to visit the 
same place lately and I found that they 
still made practically the same line of 
castings but had also taken on _ the 
manufacture of hydraulic cylinders and 
rams for automobile-tire factories. 
These castings are closed at one end 
and vary from 20 to 30 inches inside 
diameter wiih an average metal thick- 
ness of 4 inches. They are molded 
horizontally and then up-ended and 
poured vertically 


“Heavy cast steel flasks with planed 
joints are employed for molding these 
castings. The cope is not rammed on 
top of the drag as in ordinary prac- 
tice, but each half of the mold is 
made individually. The flask is pro- 
vided with four pin holes in the 
fanges of each half. That is, there 
are two pin holes in the flange of 
each side on the cope and drag. 
Loose pins dropped in to these holes 
serve to locate the two halves of the 
mold in their proper relative position 
when the flask is assembled for pour- 
ing. The end pieces of the flasks are 
-olted to the sides. The ends which 
are down when the casting is poured 
are plain flat plates, but the ends 
which are up, are provided with an 
opening corresponding to the size 
of the casting which is to be made. 
An additional hole also is provided 
near one corner of one of the end 
plates, through which the metal en- 
ters a long down runner. This in 
turn is connected to a short gate 
entering near the bottom of the mold. 
In this way the stcel enters the bot- 
tom of the mold first and gradually 
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THE CORE WAS SUSPENDED FROM STEEL RAILS 
RESTING ON THE TOP OF THE FLASK—TWO 
BOLTS WERE ATTACHED TO EACH HALF CORE 


rises until the mold is filled. The 
mold is made about 2 feet longer than 
the required casting. The extra metal 
acts as a feeder and obviates indi- 
vidual sink heads. After the casting 
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has been cleaned it is placed in a 
lathe and this extra length cut off. 


“When preparing to make a mold 
for one of these hydraulic cylinders 
in the foundry, a bottom plate is laid 
en the floor in an approximately level 
position. One half of the flask is set 
on the plate, joint side up, and the 
pattern is bedded-in instead of being 
rolled over. It could be rolled over, 
but the bedding-in method takes less 
time and relieves the crane of sev- 
eral lifts which would have to be 
made if the flasks were rolled over. 
One ramming of sand is placed in 
the flask and rammed firmly and then 
the long piece of pipe which is to 
serve as a gate pin is set, covered 
with facing sand and tucked firmly 
into position. A_ sufficient quantity 
of sand is then rammed in the flask 
to bring it within a couple of inches 
of the bottom surface of the pattern 
which is then lowered into the flask. 
A number of battens attached to the 
joint side of the pattern extend on 
each side and rest on the joint of 
the flask. These batters in addition 
to supporting the weight of the pat- 
tern, also serve to locate it definitely 
in the flask. A long line or straight 
edge is employed to locate it in 
the center, that is longitudinally. The 
center marks on the flask ends of 
cope and drag coincide and thus by 
lining the patterns up by the same 
marks the two halves of the mold are 
bound to line up properly when as- 
sembled. Facing sand is banked 
around the pattern and the remainder 
of the flask filled with sand and 
rammed. The superfluous sand _ is 
scraped off and a parting made, after 
which the pattern is withdrawn, the 
mold finished, whitewashed and placed 
in the oven. The other half of the 
mold is made in a similar manner 
with the exception that no provision 
is made for either gate or runner. 































































































































OBVIOUSLY ODDS ARE EVEN WHEN THE GAME IS KELLY 
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these castings 


half 


“The core for one of 


is made in halves from a core 


box. Each half core is provided with 
a2 number of long iron rods for 
stiffeners. Two of thes? rods termi- 
nate in loops at the end which is 
to be uppermost and are used for 


supporting the weight of the core 


after the mold has been up-ended for 


pouring. After the core box has 
been rammed full of sand and before 
the plate is put on, a long channel 


or gutter is dug along the middle of 
black 


number of 


it and then filled again with 


the: floor. <A 


holes for bolts also are provided, the 


sand from 


purpose of which will be seen when 
reference is made to assmbling the 
core. 

“The two half cores now have been 


made, rolled upon two plates, placed 
n the oven, dried and taken out again. 


Vhe next step is to roll them over on 


their backs and remove the black 
sand from the opening down the 
center. One half is then taken and 


placed on a couple of horses and the 
cther half The 
core is size at 
various points and rubbed to a_bear- 
The taken off 
and held by the crane while a quantity 


superimposed on. it. 


cntire callipered for 


ing. top hali is then 


of paste is spread on the joint of the 


lower half. The upper part is then 
returned and both halves bolted 
firmly together by a number of bolts 


which pass through the holes in each 


half previously mentioned. The out- 
side of the joint is daubed_ with 
slurry and the countersunk holes 
which carry the bolt heads on one 
side and the nuts on the other are 
Alled with sand and_= slicked, after 
which the entire core is returned to 


the oven until. the patches are dry. 
Assembling the Mold 

“One half of the mold is laid on 
the floor, it does not matter if it is 
not perfectly level, but it will facil- 
itate closing of the mold if it is 
approximately so. The core is low- 
ered into the mold horizontally until 

rests on four long stemmed chap- 
lets, equally spaced, which had _ been 
driven through the sand while it was 


green until they came in contact with 


the bottom plate. Two chaplets on 
each side with thei: outer extremities 
touching the walls of the flask pre- 
vent the core from shifting sideways, 
and two chaplets in tke other half 
of the flask prevent it from moving 
in that direction. After the core has 
been located definitely and any nec- 


cssary adjustments made to the chap- 


lets to insure an even distribution of 


metal, the cope is iowered into place. 
The joint is then bolted and clamped 
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together. Two eye bolts are attached 


to the loops in the ends of the core 


rods and secured short 


to two pieces 
of rails or strong bars which span 
the opening in the end of the flask. 


‘the nuts on these bolts are tightened 


until strain on the 
tiat will 
be no sag when the mold is up-ended 


and all the the 


there is a fair 


Lolts and it is certain there 


weight of core is 


hanging on them. When everything 
is secure the crane is hooked on and 
the entire mold turned up on _ end 


where it is made ready for pouring 


by setting on a runner head and slip- 


p-ng some blocking and wedges be- 
tween the top of the core and the 
rails from which the core is sus- 
pended. The extremities of the rails 


clamped to the flange around the 
top end of the flask and the rails thus 
answer the double purpose of holding 
the 


are 


core up and of also holding it 
down when the pressure of the molten 
steel 


comes against it. 


Casting is a Tumbling Barrel 


“You know what a difficult proposi- 
tion it is to the sand out of a 
this description. At this 
place [ am telling you about it is a 
cinch. After the casting has 


clean 
casting of 


cooled 


sufficiently, it is dumped out of the 
fiask. The long rods and as much 
oi the core sand as possible is re- 
moved. The casting is then taken 
out into the yard where it is turned 
up on end and filled with pig iron. 
No, not molten pig iron, but short 


pieces of hard, rough sand cast pipe. 
In fact the harder and rougher they 


are the better they like ’em. A 
spider is fastened in the open end 
with a number of set screws after 


which it is lowered back to a 


zontal position and placed in an 


hori- 
im- 
provised lathe consisting of a 
head and a tail stock. It is 
to revolve for a couple of 
which 


driving 
allowed 
hours by 
time it is as clean if not 
on the inside than it is on the 
and most of the sand 
discharged between the wings 
cf the spider in the open end. It is 
certainly an efficient rig and the funny 
part of it is that it 
and installed by a man who was not 
a foundryman. TI 


cleaner 
cutside, has 


been 


was designed 


am a firm believer 
in the theory of the shoemaker stick- 
his last but 


where an 


there are occa- 

outsider broken 
account of looking at 
from a purely’ speculative 
angle and not being fettered by habit, 
tradition and_ this little 
stunt I’ve told you of where they fill 
the casting with pieces of pig 
and the casting itself into a 
tumbling barrel, is one of them.” 


ing to 
sions has 
all records on 


thing 
custom or 


iron 
turn 
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* American Clays Prove 
Their Value 


possibility of 
competition 


The 


clays in 


using American 
with those whic! 
have hitherto been imported was studied 
by A. V. Bleininger, ceramic chemist, 
bureau of standards, who has published 
the results of his findings in a technical 
paper of the bureau. 

The physical properties of three typ- 
ical German clays formerly imported 
in large quantities are described in de- 
tail and on the basis of constants, which 
makes possible accurate comparison and 
evaluation of American materials. Sim- 
ilarly, the physical characteristics of 23 
American and two 
Of several approach 
the Klingenberg and Grossalmerode clays 
quite closely. Others, by suitable blend- 
ing, can be made to equal or excel the 
European clays. 


English bond clays 


are given. these, 


The author says that for crucible mak- 
ing the best clays should show a pore- 
shrinkage water ratio of not more than 1:1; 
a modulus of rupture for a clay-sand 


mixture of 1:1 of about 325 pounds 
per square inch; a vitrification point 
of 1150 degrees Cent., or lower; no 
marked evidence of overfiring at 1400 
degrees Cent.; and a_ softening point 
corresponding to Orton cone 31, or 


above. The value of graphite for cru- 
cible making is expressed by the fac- 
tors of density, surface factor and ash 
content. Artificial graphite and coke, 
it is said, might possibly be used, but 
are subject to certain limitations. 

The 


form 


results obtained from the 
the basis for the author's asser- 
tion that we have clays in the United 
States which make possible the manu- 
facture of several kinds of refractories 
without the use of imported materials. 
The fact is emphasized that in nearly 
every case the use of an_ intimately 
blended mixture of suitable clays is to 
be preferred to the use of single clays. 


tests 


Company Is Incorporated 


The Metal Corp.. 
Sheboygan, Mich., has been incorpo- 
rated and thas built a modern foundry. 
It will take over all the foundry busi- 
conducted by the 
Globe Co., making all castings required 
by that doing 
a general jobbing business. The offices 
of the companies 


Globe Products 


ness heretofore 


company as well as 


two will be one. 


The Southern Brass Mfg. & Plat- 
ing Co., Houston, Texas, is contem- 
plating the establishment of a gray 
and semisteel jobbing shop to 
specialize in oil well supplies. Robert 
Voigtlander of this company desires 
information relative to the purchase 
coke and sand. 


iron 


of pig iron, 























Protects Workers in Converter Shop 


Large Hoods Carry Off the Burnt Gases—Swinging Platforms Are Provided 
for the Workmen When Pouring Metal into the Converters 
—Steel Doors Cover the Slag Pits 


BY H. L. CAMPBELL 


N STEEL foundries where Many attempts have been made to re- installation at the steel foundry of 
side-blown converters are move the slag from the hood after the Industrial Works, Bay City, Mich. 
used, the equipment around each blow by means of hammers or With many installations the hoods 


the converters is not always chains hung in the stacks, but these over the 
arranged so as to give the greatest methods have proved to be unrelia- and 
ease of operation and maximum safety ble. A swinging apron may be 


converters are built too small 
are inadequate to carry off the 
used gases produced during the blowing of 
for the workmen. Such arrangements to advantage as a protecting cover to the metal. 


In these cases the gases will 
are particularly desirable because con- the area below the hood when the con- 


be deflected by the hood and roll out 
verter practice requires a large amount verter is not blowing. Fig. 2 shows in clouds into the foundry. If the 
of personal attention and care of the two swinging covers back of the con- cupola charging platform is open to the 


operators. The lining of the converter verter. These are hinged to the struc- main foundry space, the gases from 
must be repeatedly inspected and tural members which support the hoods. the 
kept in repair. The tuyeres must be They are raised by means of air hoists, 
kept open and the slag removed from 4A, Fig. 1, which are located near the 


converters will be a great annoy- 
ance to the workmen who charge the 
cupola. In some foundries no 


hoods 
are provided and the natural ventilation 
blow. to the covers by chains. The covers in the foundry 

During the converting process a are constructed of plate and structural away the 
large amount of slag is blown from steel. These illustrations are from the 


the mouth of the converter after each roof of the building and are connected 


is relied upon to carry 
waste gases. This practice 
is wrong and produces a condition which 
is opposed to the safety of overhead 
crane operators and, in fact, all found- 
ry workmen. 















Hoods of ample size should be provid- 
ed to carry away all of the products of 
combustion from the converter. The 
hoods should be located so that they 
— will receive the gases when the con- 
— verters are in a blowing position. Fig. 
f. — ‘yen 1 shows two hoods over 2'%-ton con- 


Re --= verters. The area at the mouth of 


(Concluded on page 376) 





the bath. This slag collects in the 
stack or on the wall at the back of 
the converter and, when it has ac- 
cumulated in sufficient quantity, will 
fall to the floor in large sheets. This 
produces a hazard for workmen walk- 
ing behind the converter. Prelim- 
inary to the blowing of the metal, it 
is necessary that the operator inspect 
the tuyeres and tilt the converter to 
the proper angle. In order to do this 
he must go behind the converter 
where he may be in danger from 





falling slag which has been deposited. FIG. 1—AT THE LEFT—LEVERS FOR OPERATING THE CONVERTERS ARE CONVENIENTLY LOCATED 
. IN A BOOTH ENCLOSED ON THREE SIDES—NOTE THE SWINGING PLATFORMS FIG. 2 
The author. H. L. Campbell, is metallurgist, the THE STEEL DOORS BEHIND THE CONVERTER WHEN RAISED, CATCH 


Industrial Works, Bay City, Mich. ANY SLAG WHICH FALLS FROM THE HOOD 
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Harmonize the Organization 


ORRECT organization is essential to the best 

results in any concern, especially if it is a 

large one. In organizing a foundry, four 

distinct divisions must be considered. These 
are patternmaking, molding and casting, account- 
ing and metallurgy. The executive in charge over all 
these four departments usually is one who has served 
his time as a molder and is thoroughly acquainted 
with that branch of the art. Accounting is too far 
afield to cause him concern, and so the chief account- 
ant usually directs his departments as he chooses. 
However, the executive sometimes feels entirely famil- 
iar with the other two branches, namely pattern- 
making and metallurgy, and often he considers him- 
self as much an authority on these specialties as he 
is on molding. This together with the fact that the 
work of these branches is so interlocked with that 
of molding induces many arguments between the 
heads of each of these departments. Sometimes the 
metallurgical work is divided between the chemist who 
furnishes the analyses and the superintendent or one 
of the foremen who calculates the charges for the 
cupola. In such cases the dispute can only be caused 
by difference on the correctness of the analyses 
furnished by the chemist. In this position the chemist 
has little responsibility and the use of initiative on 
his part is not encouraged. Small benefit will be 
derived by the company from the chemist’s services 
under such conditions. 

Where the chemist has charge of calculating the 
mixture, he still has the loop hole that the iron was 
not properly charged, but when he is given entire 
charge of the cupolas as well as of the laboratory, 
he has no alibi. He must produce the correct iron. 
However, he also must be able to demonstrate that 
the fault is due to molding and not to the iron when 
defective castings are found. This is not always an 
easy task when his superior is a molder and wishes 
to place the blame on the metallurgist. ‘The solu- 


tion of the problem then will hinge on finding men 


who will pull together to find the cause of the diffi- 
culty and will place the blame where it belongs. 
The patternmaker has just as many and as serious 
disagreements with the foundry superintendent as 
does the metallurgist. Fortunately, as broader minded 
men are secured fot these positions the disagreements 
are fewer. However, there often is ground for seri- 
ous argument as to the correct way to make a pat- 
tern and occasionally it is hard for both the pattern- 
maker and the molder to see the problem from the 
same angle. In such cases if the pattern department 
is under a separate head there frequently is trouble. 
A solution for this difficulty is afforded by one 
company which has made the superintendent of the 
pattern shop an assistant superintendent of the 
foundry. In this case the man who directs the mak- 
ing of the pattern also is responsible for putting it 
in the sand. Then the foundry secures the pattern 
just as they want it to be, and if it does not function 
properly there is no long drawn-out argument as to 
which department to charge with the scrap. This 
plan has another advantage in that it familiarizes 
the head patternmaker with the problems of the 
foundry. With this knowledge of molding conditions 
his value as a patternmaker is increased and often 
he can see a mistake and have it corrected before the 
pattern is sent to the foundry. This saves the ex- 
pense involved in returning the pattern to the pattern 
shop after a trial casting had proved it incorrect. 
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Trade Outlook in the Foundry Industry 


LTHOUGH the switchmen’s strike has 

been sporadic and has varied in intensity 

at the different large centers throughout 

the north, its effect has been unusually 
severe upon the entire foundry industry. During 
the past 10 months, heavy drafts have been made 
upon stock piles and most foundries have been 
reduced to a bare minimum in supplies of both 
coke and pig iron. For this reason the railroad 
strike found many with only a few weeks’ supply 
of raw material upon which to operate. 


With the commencement of the 

strike blast furnaces throughout 

Iron Ohio, Indiana, Illinois and Pennsyl- 
Restricted vania were biown out in quick suc- 


cession until on April 22 it was 

estimated that the total iron pro- 
duction of the country had been reduced by 500,000 
tons. At this time shipments of coke and coal 
were being resumed and the indications pointed to 
an early relief in furnace operation, although iron 
was being stacked and little was filtering through 
to relieve the 


dropped to 48.6 per cent of the total shown for the 
previous week. It is anticipated that the evil effects 
will continue even with the resumption of normal 
transportation. With the great number of cars, 
loaded and enroute, which never have reached their 
destinations, reviving freight movements will create 
a vacuum for a time when few empty cars will be 
available at the ovens. Practically no coke is or 
has been shipped from the south, as most of that 
produced is used within the immediate vicinity of 
the ovens or is shipped into the southwest. St. 
Louis, Cincinnati, Chicago, Detroit and Cleveland, 
all were hard hit. Some foundries suspended, 
while others with some coke in the yards reduced 
operations to 30 to 50 per cent of normal hus- 
banding their fuel supplies. Those which were 
fortunate enough to possess raw materials found 
difficulty in shipping. Some foundries making auto- 
mobile cylinders filled every available bit of storage 
space, even while shipping as many castings as 
possible by truck. With the uncertainty as to 
deliveries, little change has been noted in coke 

prices. In the 








foundry dis- 
tress. The strike 
gripped the main 
industrial centers om 
and gateways No. 2 Foundry, Valley ........ $43.25 to 45.25 
through which No. 2 Souther, Birmingham.... 40.00 to 42.00 
h ° No. 2 Foundry, Chicago........ 43.00 to 45.00 
much of the iron No. 2 Foundry, Philadelphia ... 45.60 to 46.10 
ree eee 43.50 to 44. 
must _— to Malleable, Chicago ............ 43.50 
reach the great Malleable, Buffalo ............ 46.25 
central western Coke 
dis- Connellsville foundry coke....... 11.00 to 13.00 
pS emg aia Wise county foundry coke...... 12.00 to 12.50 
Cleveland, Cin- 


Prices of Raw Materials for Foundry Use 
CORRECTED TO APRIL 23 


East, prices range 
from 10 to $12 
for last half de- 


livery with an in- 
Scrap 


Heavy melting steel, Valley ....$25.25 to 25.50 clination toward 
Heavy melting steel, Pittsburgh.. 25.00 to 26.00 the higher figure 
Heavy melting steel, Chicago . 23.50 to 24.00 : . 
Stove plate, Chicago........... 34.00 to 34.50 for immediate 
No. 1 cast, Clileago .......... 42.25 to 42.75 or for first half 
No. 1 cast, Philadelphia........ 38.00 to 40.00 ss 

No. 1 cast, Birmingham........ 30.00 to 31.00 shipment. By- 


Car wheels, iron, Pittsburgh . 39.00 to 40.00 
Chicago....... 38.50 to 39.00 

Chicago . 30.00 to 30.50 
malleable, Chicago.. 30.00 to 30.50 


product ovens re- 
mote from coal 
supplies have 
been snuffed out. 


Car wheels, iron, 
Railroad malleable, 
Agricultural 








cinnati, Colum- 
bus, Buffalo and St. Louis up to the week of April 19 
constituted barriers between the furnaces and their 
customers, and effectively prevented the transportation 
of iron from either the northern or southern furnaces. 
In the South, shipments remained free, and furnaces 
throughout that section concentrated upon filling 
orders in the districts where deliveries were un- 
obstructed. The same conditions obtained around 
Chicago, where freight could move freely to the 
north and west. Consequently when transportation 
conditions become easier, it will be possible to give 
preference to those districts which have been cut 
off for the past two weeks. Southern Ohio and 
Indiana manufacturers have been singularly 
fortunate in having from two to four weeks’ supply 
of iron on hand. In this respect they have been 
more favored than those in the automobile manu- 
facturing centers, where it has been necessary in 
many instances to borrow iron and move it by auto- 
mobile truck to maintain day-to-day operation. 
While the iron situation has been 
serious, the shortage of coke has 


Coke Need been more acute and has crippled 
Acute production of gray iron castings 
throughout New England and the 

central west north of the Ohio 

river. For one week, the Connellsville district did 


not ship any coke outside of the immediate district. 
The lack of empty cars strangled production, so 
that in the week ending April 17, the output 


In Indianapolis, 
the gas company which supplies foundry coke to 
much of the surrounding territory was forced to 
operate at about 20 per cent of normal for a time, 
and finally was obliged to draw upon an emergency 
supply of coke in its own yard to make water gas 
for its consumers’ needs. 

Rising costs and excessive demand 
for castings have resulted in a gen- 
eral advance in practically all lines. 
This condition has been more 
marked in malleable and gray iron. 
Some malleable shops which adjust 
their contracts quarterly advanced prices by about 
10 per cent on April 1. Costs seldem are considered 
by customers seeking gray iron castings, particu- 
larly in automobile and allied lines. Railway buy- 
ing has not yet made an appreciable impression 
upon the steel foundry inactivity, and but little 
inquiry has developed among malleable plants. 

Brass foundries continue active, and have not 
been as hard hit by the strike as have the ferrous 
interests, although shipments to consumers and 
from producers have been affected. The demand 
for all classes for plumbing goods is heavy, while 
specialties are eagerly sought by manufacturers. 
Prices on nonferrous metals based on New York 
quotations follow: Copper, 18.50c to 18.62%c; lead, 
8.75Y4c; tin, 62c; antimony, 10.25c; aluminum, No. 
12 alloy, producers price, 31.50c and open market, 
3lc. Zine is quoted at 7.87%c, St. Louis. 


Prices 
Advance 
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ALIER  E£. 


recently 


BROADBELT 
athliated 
with the Michigan Steel Cast- 
ing Co., Detroit, 
is engaged in an advisory capacity in 
charge of 


has become 


where he 


special rigging and equip- 
ment to improve 
Mr. Broadbelt 
patternmaker in 


foundry practice. 
time as 3 
Phila- 
employed by 
the Crucible Steel Casting Co., Lands- 
downe, Pa., and the Lebanon Steel Foundry 
Co., Pa: 
the latter company last February after 


served his 
foundries in 
Later he 


delphia. was 


Lebanon, He resigned from 


five years in charge of the planning 


and inspection departments. 


Herman Dehn has been made found- 
ry superintendent of the 
ganized North Milwaukee 
Co., Milwaukee. 

George A. Gumphert, Jr. 


newly or- 


Foundry 


addressed 


a recent meeting of the Philadelphia 
Foundrymen’s association on the sub- 
ject, ‘Wood and Metal  Pattern- 
making.” 

W. R. Forrester has resigned as 
metallurgist for the Treadwell Engi- 


neering Co., Easton, Pa. to accept a 
similar position with the Milton Mfg. 
Co., Milton, Pa. 

C. S. Lovell, Walker & Pratt Co., 
Mass., unanimously 
elected vice president of the New Eng- 
land 


\Vatertown, was 


the 
regular April meeting of that society. 

David 
foundry 


Foundrymen’s association at 


Hurst has been appointed 
the Mathew 
Moody & Sons Co., Terrebonne, Que., 
Canada, succeeding B. A. Montressor, 
who died recently. 

AS YF; 
sistant foundry foreman of 
H. Smith Steel C0.. 


kee, has accepted a position as general 


foreman for 


Kuzniewski, until recently as 
the 
Milwau- 


Geo 


Casting 


foundry foreman with the Frie 
Go., tre, Pa. 


Ralph E. 


Forge 


Carpenter has resigned 


his position as manager of the labo- 
ratories of Aluminum Manufactures 
Inc., Cleveland, and has become as 
sociated with the Hollister-‘Vhite Co., 
Inc., Boston. 

W. R. Balch of the Boston Tran 
script’ was the principal speaker at the 
April meeting of the New England 


held at. th 
Exchange club in Boston, Wednesday 


Foundrymen’s association, 


April 14. 

Charles H. Norton, chief engineer 
of the grinding machine division of 
the Norton Co., Worcester, Mass., 


lectured on “Grinding Heat-Treat 
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MTT 


Steel Treating 
Hartford, Conn., 


ed Steel” before the 
Research society of 
Friday evening, April 23. 

A. C. Johnston, formerly chief engi- 
neer of the Chicago works, the Link- 
Belt Co. has been elected vice presi- 
dent and resident general manager of 
the Chicago plant. He succeeds Pren- 
tiss L. Coonley, who resigned to be- 
come president of the Isko Mfg. Co. 

J. W.  Powelson, formerly works 
manager of the Pittsburgh Model En- 
gine Co., Pittsburgh, has 
president and_ general 
the newly organized Powelson Found- 
ry & Machine Co., Inc., 
F. C. Kimmel is 
treasurer of the 

RG. 


office as 


been made 


manager of 


Rochester. 
vice president and 
company. 

established an 


Gosrow has 


engineer and 
the 

building, San Francisco. Mr 
the metallurgy of 
iron, steel and ferroalloys, and will en- 


metallurgical 
electrometallurgist in Spreckels 

Gosrow 
will specialize on 
gage in consulting work on the design, 
construction and operation of electric 
furnaces. 

A. P. Slater has resigned his position 
as foundry superintendent for the 
Willys-Overland Co., Detroit, to 
come assistant general superintendent 
for the General Aluminum & 
Mfg. Co., recently 
over the 
\luminum 
Mr. 
the McAdamite foundry. 

W. N. Best, W. N 


Best, Ine.. New York, was the speaker 


be- 


3rass 
has taken 
the McAdamite 
Co. of that city. For the 
Slater will be located at 


which 
plant of 


present 
president of 


at the regular monthly meeting of the 
Pittsburgh 
at the 
the 
talk, 


slides, was on the subject of oil burners 


Foundrymen’s association 


Chatham hotel, Pittsburgh, on 
evening of April 19. Mr. Best’s 


which was illustrated by lantern 


and aroused considerable discussion, 


especially in the matter of the cost anc. 


application of oil as the heat agent 
in comparison with natural pas. 
A dA drncaepe > eat 
Addresses the Detroit 


Foundrymen 


D. C. Stanbrough, superintendent 
of the Packard Motor Car Co., ad- 
dressed the Detroit Foundrymen’s as- 
sociation on April 15, taking for his 
subject the development of executive 
ability. He stated that decision, ini- 
tiative, ability to plan and = concen- 


ration are the four fundamental char- 


acteristics of a good executive. These 
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qualities generally must be developed 


in the man who is_ selected and 
clothed with authority. An executive 
may be weak in the possession of 


some of these qualities but he must 
have all of them in some degree to 
start with and it is the business of 
those in authority to train him fully 
to acquire the characteristics in which 
he may be lacking. 

Promoting a man and clothing him 
with a certain amount of authority is 
not enough. He must be taught, or 

realize just what authority 
In the speaker’s opinion the 
definition is: “The authority to 
order carries with it the 
sponsibility to that it is carried 
out.” He emphasized that point be- 
cause in the last analysis the ability of 
every executive is measured by the 
amount of responsibility he assumes 
in seeing that his orders are carried 
out. In conclusion, the speaker 
touched on the factor of personal ap- 
pearance. 


made to 
means. 

best 
issue an re- 


see 


The habits, appearance and 
dress of the executive have a power- 
ful influence on the men under 
charge. 


his 


Elect Officers To Head 
Handling Association 


Charles F. Lang, president of the 
Lakewood Engineering Co., Cleve- 
land, was elected president of the Ma- 
terial Handling Machinery Manufac- 
association, at a recent 
ing of the board of directors. 


turers’ meet- 


Other 


officers chosen were: Vice president, 
Rumsey W. Scott, Otis Elevator 
Co., New York; treasurer, Lucian C. 


Brown, general sales manager, Elwell 
Parker Elevator Co., New York; and 
secretary and manager, Zenas W. 
Carter. These members and Fred 
Stadelman, manager of the 
Wellman-Seaver-Morgan Co., Cleve- 
land, and W. F. Merrill, president of 
Co., 

executive 


eastern 


consti- 
the 


will 
committee of 


the Lamson 3oston, 
tute the 
association. 

An honorary membership was voted 
to Calvin Tomkins, retiring president, 
in appreciation of his work in behalf 
of the the past 
and to Edward F. Carry, president of 
the Haskell & Barker Mfg. Co., 


Michigan City, Ind., in recognition of 


association in year, 


in initiating the organization 
of the association at the close of the 
war. 


services 


The board of governors will include 
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the members of executive committee, 
and F. W. Hall, manager of the 
Sprague Electric Works, New York; 
H. W. Standart, secretary and treas- 
urer of the Northern Engineering 
Works; J. C. Walter, Alvey-Fergu- 
son Co., Cincinnati; D. V. Jenkins, 
Watson Elevator Co., New York; 
Roy C. Owen, vice president Lake- 
wood Engineering Co., Cleveland; 
Thomas Robins, Robins Conveying 
3elt Co. New York; G. O. Helm- 


steadeter, sales manager, Hyatt Roller 


Bearing Co., New York; and C. W. 
Moore, secretary and treasurer, Jef 
frey Mfg. Co., Columbus, O. 


Establishes Nonferrous 
Metals Section 


At the annual meeting of the Amer- 


ican Foundrymen’s association to be 
held in Columbus, O., Oct. 4 to 8, 
inclusive, a new* department will be 


added to the program to be known 
as the nonferrous casting section. At 
the meetings of this section, papers 
and discussions of interest to the prac- 
tical brass and aluminum  foundry- 
men will be presented. It is under- 


stood that the Institute of Metals di- 


vision of the American Institute of 
Mining and Metallurgical Engineers 
will hold a convention in Columbus 


during the same week, 
posed to 


and it is pro- 
this 
body with the newly established non- 
ferrous 


have joint sessions of 
section. 

C. S. Koch, president of the Amer- 
ican Foundrymen’s§ association, has 
appointed Lucien W. Mueller, of the 
H. Mueller Mfg. Co., Decatur, Ill., and 
Robert S. the Aluminum 
Manufactures, Inc., Cleveland, as mem- 
of the 
this 


Archer, of 


bers papers committee to rep 


resent new section. 


Will Erect Foundry 


The Minerva Engine Co., Cleveland, 


has broken ground for a new gray- 
iron foundry. The first unit will have 
approximately 15,000 square feet of 


floor space and will provide an initial 


capacity of 20 tons daily. Machine 
shops and assembly departments are 
to be erected shortly. Allen & Os- 
born, 700 Rose building, Cleveland, 


have been appointed to supervise all 
construction and _ building 
The officers are: 
wer C& & 
RK. R. 


and financial director, Julius Stern. 


operations. 
President and treas- 
Colby; president, 
Johnson; secretary, L. R. 


vice 


Long; 


Bruce E. Fraser, formerly of the 
Inc., Akron, O., 
analytical 


Main 


Fraser Laboratories, 


Courtney-Fraser Co., 
has opened an 


531 


laboratory, 


located at street, Buffalo, to 


be known as Inc. 
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Herman F. Giele, Malleable 


Veteran Is Dead 

Giele, the past 10 
foundry superintendent of the 
Grabler Mfg. Co., Cleveland, O., died 
after a brief illness at Johns Hopkins 


Herman F. for 


years 


hospital, Baltimore, Md., on Saturday, 
April 17, 1920, at the age of 67. 

The 
ticular 


history of his life is of par- 


interest to foundrymen, espe- 
cially to those engaged in the malle- 
able iron industry. It is given to few 
men to devote, as he did, 51 years to 
the study and development of process- 
the high 


standard attained by manufacturers of 


es leading up to present 


malleable iron castings. 


work 
of Herman Giele and his contempora- 


In reviewing today the early 





HERMAN F. 


GIELE 


ries in the malleable iron field, it is 


only fair to recall that they were not 


only engaged in developing a new and 


at that time unknown material, Amer- 
ican black-heart malleable, as distin- 
guished from the European  white- 
heart malleable iron, but developing 


also methods for its production on a 


commercial basis. without 


Doing it 


the aid of chemical analysis, pyro- 


the 


and 


meters, microscopes or any of 


wealth of information, precedent 


experiences now available. They were 


not governed by technical standards 


but by ideals. 

Mr. Giele began his life work in a 
He 
found- 
ries in central and southern Ohio dur- 
ing which time he met 
friend B. J. Walker. 


went to Pa., im 


foundry in 1869 at the age of 16. 


spent several years in various 


his life 
The 
the 


long 
two men 


Erie, spring of 
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1875. They woiked first for the Ja- 
recki Mfg. Co., but after a short time 
they went to the Erie Malleable Iron 
Co. At this plant they collaborated 


in conducting a long series of experi- 
ments extending over a period of 18 
years on iron mixtures, melting and 
annealing and cn problems connected 
with furnace construction. 

both for an- 
nealing and melting were quite small, 


principally because at that time there 


Their early furnaces, 


was no mechanical handling equip- 
ment available. These early furnaces 
were provided with flat level roofs 


and depended for their operation en- 
tirely on natural draft. There was no 
means for controlling the mixture ex- 
cept from information 
an examination of a 
bar. The 

the 
gether on 


gained from 
fractured test 
pressure of 


volume and 


draft in furnaces depended alto- 


atmospheric 
usually 


conditions, 
were charged be- 
tween midnight and four in the morn- 
ing and were tapped at any time be- 


Furnaces 


tween afternoon and the following 
midnight. 

In 1893 Mr. Giele was engaged as 
superintendent by the Gould Coupler 


Co., which projected what was at that 
time the largest malleable iron found- 
ry in the country. He personally su- 
pervised the building of the furnaces 
besides purchasing and installing the 
He afterward 
built up an operating organization. At 


necessary equipment. 


this plant he introduced the camel 
back melting furnace and mechanical 
draft melting and annealing furnaces. 


In 1900 Mr. Giele organized the Mead- 
ville Malleable Iron Co., Erie, Pa., and as 
vice president 
constructed 


and 
and 
He returned to 

assume 


general 
operated 


manager, 
the plant. 
Erie, Pa., in 1906, to 
charge of the erection 
operation of the malleable iron plant 
of the Iron Works, but re- 
tained a directorship in the Meadville 


and 


Morse 


Malleable Iron Co. He returned to 
Meadville for a year in 1909 and for 
the past 10 years he was foundry 
superintendent at the plant of the 
Grabler Mfg. Co., Cleveland, O. Dur- 
ing the war he developed at this 
plant a successful method of pro- 
ducing the difficult castings for the 
Mills hand grenade. 

During his long career as foundry 
manager and superintendent, he not 
only instructed hundreds of subordi- 


nates in the practice of making malle- 


able ifon castings, but also gave ad- 
vice and help freely to all foundrymen. 

Mr. Giele was married to Amelia 
Kunz in 1881. She died in August, 
1919. He is survived by a son, Walter 
Giele, of Pa. 


daughters, who reside in 


Lebanon, and two 


Cleveland. 
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Protects Workers in 


Converter Shop 
(Concluded from page 371.) 


each hood is 108 square feet and the 
diameter of the stacks leading through 
the roof is 3 feet. 

In many foundries producing conver- 
ter steel castings, a rudely constructed 
wooden ladder or stand is provided for 
the workman who guides the ladle 
of molten metal from the cupola as it is 
poured into the mouth of the converter. 
Due to the rough handling which the 
ladder receives when it is pulled around 
from one place to another, it soon be- 
comes dilapidated and unsafe. With the 
pit open in front of the converter, as is 
necessary when the converter is in use, 
it is dangerous to use an unstable lad- 
der near the front of the converter. 

A platform attached to a column at 
the side of the converter will serve as 
a safe means of raising the level of 
the workman to the position where he 
can easily control the pouring of the 
molten metal into the converter. The 
platforms shown at the side of each 
converter in both illustrations have 
hinged connections at the columns and 
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plate when the converter is not in use. 
Fig. 1 shows a cover over the pit in 
front of the converter at the left. 
This allows a safe passageway for the 
men working around the converters. 


The operator’s booth should be locat- 
ed as near as possible to the converters 
so that all flame reactions may be clear- 
ly observed. The booth should be of 
fireproof construction and provide pro- 
tection for the operator. Instruments 


and levers should be arranged so that 
all conditions may be watched and con- 
































FIG. 1—ALL MOVING PARTS OF ELECTRIC CAR HAULING WINCH ARE ENCLOSED 


are constructed of structural steel and 
steel plate. The floor of each platform 
is 5 x 5 feet and is raised 7 feet from 
the ground level. When the platforms 
are not in use they may be swung to 
one side as shown in Fig. 2, so they 
will not interfere with subsequent opera- 
tions. 

A pit is provided under each conver- 
ter to allow the ladles to be lowered 
when the molten steel is poured from 
it and, also, to hold the slag which 
is dumped from the 
each blow. A 


after 
placed 
around the pit would be a great incon- 
venience during the operation of the 
converter. In order to prevent accidents 


converter 


safety railing 


the pit should be covered by a steel 


trolled from one position. Fig. 2 shows 


the construction and arrangement of 


the apparatus in the operator’s booth. 


Electric Winch Performs 
Yard Duties 


A new type of electric car hauling 
winch recently was developed by the 
Shepard Electric Crane & Hoist Co, 
Montour Falls, N. Y. The operating 
units of this machine are identical with 
the units of the electric hoists manu- 
factured by this company. All moving 
parts are fully enclosed, making the ma- 
chine entirely weatherproof with the 
exception of the motor. Oil bath lubri- 
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‘cation is provided for all the gearing, 


brakes, etc. The gearing is of the bal- 
anced drive type, driving at two points 
diametrically opposite in order to in- 
sure high efficiency, quietness and safety. 

As shown in Fig. 1, the winch is 
mounted on a cast base which encloses 
the controller resistance. A standard 
controller is used and may be mounted 
directly in the base or separately for 
remote control. This machine can be 
furnished with a gear shift, giving a 
reduction of 4 to 1, enabling the winch 





FIG. 2—THE DRUM EXTENDS THROUGH WALL OF 
WINCH HOUSE 


to handle four times the rated load at 
one-quarter the rated speed. 


One of these winches recently was in- 
stalled in the new coaling station of 
the New York Central railroad at Ren- 
sselaer, N. Y., to be used in place of 
locomotives to draw loaded coal cars up 
to the coal dump. The winch has a 
tons, a speed of 55 
feet per minute and a winding drum 
capacity of 250 feet of cable. It is 
driven by a 3-phase, 25-cycle, alternating 
current, 22-horsepower Genera] Electric 
motor operating at 700 revolutions per 
About 200 feet of 7%-inch wire 
rope is used. 


capacity of 4% 


minute. 


The machine is installed in a winch 
house, as shown in Fig. 2, with the drum 
extending through the side of the build- 
ing. The cable is attached to a ring in 
the side of a car. Cars must be pulled 
up a grade on curved tracks; in a re- 
cent test made 14 cars were pulled 
around the curve and up-grade. 


Charles L. Kerr and A. L. Grinnell 
have opened an office at 505 Garrick 
building, Chicago, where they will repre- 
sent the American Fire Clay & Prod- 
ucts Co., Cleveland, the Quigley Furnace 
Specialties Co., New York, and the 


Columbian Facings Mills Co., Buffalo. 
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Develops Small Unit 


Small electric furnaces fill a need 
in the foundry for making castings 
of special composition and for filling 
small orders for particular castings. 
Some shops are able to economically 
produce their own castings with a 
small furnace, which would not be 
in position to install a larger furnace. 
To meet the demand for small fur- 
naces the Industrial Electric Co., 
Chicago, has designed a new fur- 
nace. This furnace is similar to the 
one described in THe Founpry of Feb. 
1, except that it is built for capacities 
up to 1% tons and the tilting arrange. 
ment is different. The smaller furnace 
is mounted on trunnions for tilting, as 
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NEW 1%-TON TILTING ELECTRIC FURNACE FOR 
LIGHT CASTING WORK 
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shown in the accompanying illustration. 
One of the problems in the design of 
these furnaces is to secure a_ suitable 
bottom contact. This is accomplished 
by an adaptation of the U-type contact. 


Alexander Huigh, formerly Boston 
representative for the Whitehead 
Brothers Co., Providence, R. I., has 
resigned to enter business as_ repre- 
sentative of various foundry equip- 
ment companies including the George 
E. Pettinos Co., Philadelphia, of which 
concern he is New England agent; 
the National Engineering Co., of Chi- 
cago, and the H. C. Mills Co., of 
Syracuse, N. Y. Mr. Huigh has opened 
an office in the Massachusetts Trust 
building, Boston. 
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The John B. Morris Foundry Co., Cincinnati, con- 
templates the erection of an addition to its foundry. 


The Industrial Steel Casting Co., Toledo, 0., has 
increased its capital from $100,000 to $150,000. 


The Lakeside Foundry Co., Detroit, recently in- 
creased its capital from $40,000 to $120,000. 


Brown & Boggs Co., Ltd., Hamilton, Ont., contem- 
plates the erection of an addition to its foundry. 


The plant of the Palmer Foundry & Machine Co., 
Palmer, Mass., recently was damaged by fire. 

An addition, 30 x 100 feet, will be added to the 
plant of the Utility Pattern Works, Milwaukee. 

The Home Stove Works, Chicago, contemplates the 
erection of a foundry, 65 x 165 feet. 

The Griffith Foundry Co., Griffith, Ind., has in 
creased its capital from $50,000 to $150,000. 


Plans are being prepared for the erection of a 
foundry for the Hull Iron & Steel Works, Hull, Que. 


The Philbrick-Booth Foundry Co., Hartford, Conn., 
recently increased its capital from $20,000 to $70,000. 

The plant of the Runnymede Brass Foundry, To 
ronto, Ont., recently was damaged by fire. 

The Buckeye Brass Mfg. Co., Cleveland, is erecting 
an addition to its foundry. 

Work has started on the erection of a plant for 
the Regle Brass Co., Greenville, Mich. 

The capital stock of the Gerline Brass Foundry, 
Kalamazoo, Mich., recently was 
$20,000 to $100,000. 

Plans are being prepared for the erection of an 
addition to the plant of the Cherryville Foundry 
Works, Cherryville, N. C. 

The Advance Foundry Co., St. Joseph, Mich., has 
been incorporated with a capital of $20,000, by 
William B. Mathieu and others. 

The Flint Foundry Co., Flint, Mich., contemplates 
the erection of additions to its foundry, 70 x 200 
feet and 80 x 118 feet. CC. E. Boyd is manager. 

Plans are being prepared for the erection of an 
addition to the plant of the Acushnet Iron Foundry, 
New Bedford, Mass. 

The MecInnerney Co., Council Bluffs, Iowa, -has pur- 
chased a site on which it contemplates the erectiop 
of a foundry and machine shop. 

Plans are being prepared for the erection of a 
foundry, 160 x 200 feet, for the Sweet Bros. Foundry 
Co., Johnson City, N. Y. 

The Royal Brass Foundry Co., 39 New York ayve- 


increased from 


nue, Newark, N. J., has been organized by A. C. 
Fuchs and others. 

Richard Hart has a permit to erect a _ brass 
foundry, 20 x 36 feet, at 22 Leonard street, Brant- 
ford, Ont. 

J. C. Miller, William F. Lange and L. P. Young 
have organized the Hartford Foundry & Machine Co., 
at Hartford City, Ind. 

The H. A. May Foundry Co., Philadelphia, has 
purchased property as a site on which to build a 
new plant. 

An addition, 40 x 85 feet, will be erected to the 
plant of the Charles Jurack Pattern Works, Park and 
Clinton streets, Milwaukee. 

Chalmers & Williams, 72 West Adams street, Chi 
cago, manufacturers of mine equipment and _ elevator 
buckets, contemplates the erection of a foundry. 


The Arnold Co., Ine., Norwalk, Conn., iron founder, 
has let a contract for the erection of an addition 
to its plant, 50 x 100 feet. 


The Holmes Foundry Co., Sarnia, Ont., has awarded 
a contract for the erection of an addition to its 
plant. 

The Sand Mixing Machine Co Greenfield, 0., 
recently increased its capital stock from $100,000 to 
$110,000. 

The Young & Son Pattern Co., Cleveland, recently 
was incorporated with a capital of $25,000, by J. H. 
Watson Jr., M. C. Myers and others 

The Aurora Foundry Co., 375 Spruce street, Aurora, 
Ill., has started work on the erection of an addition 
to its plant, 48 x 100 feet. 


Plans are being drawn for the erection of a 
foundry, 38 x 64 feet, for the Chicago Steel & 
Wire Co., Chicago. 

The Johnson Automatic Sealer Co., Battle Creek, 
Mich., has plans for the erection of a foundry build 
ing, 92 x 122 feet. 

The General Bronze Foundry Co., Cleveland, has 
been incorporated with a capital stock of $52,500, 
by R. H. Jamison, Cuyahoga building, W. R. Daley, 
F. X, Cull, J. G. Bachman and others. 

The Phoenix Iron & Foundry Co., Phoenix, N. Y., 
recently was incorporated with a capital stock of 
$25,000, by W. <A. Markwick, F. D. MeCuen and 
J. Burns, Syracuse, N. Y 

W. A. Mahoney, architect, 72 Quebee street, Guelph, 
Ont., has prepared plans for the erection of an addi- 


tion to the foundry of the T. Eaton Co., 190 Yonge 
Street, Toronto, Ont. 


The Phoenix Pattern & Model Mfg. Co., Hartford, 
Conn., has been ‘incorporated with a capital of 
$50,000, by G. H. Newman, J. J. O’Connor and 
F. H. Allen, East Windsor, Conn. 

The Solder Improved Stove Co., Biddeford, Me., 
recently was incorporated with a capital stock of 
$500,000, by George B. F. Goodwin, James H. 
Fenderson and John A. Snow. 

The New Holland Brass, Bronze & Aluminum Co., 
New Holland, Pa., has been incorporated with a capi- 
tal of $120,000, by John A. Hoffman, J. 
Smith and John F. May. 


The Morris Brass Foundry Co., Racine, Wis., will 
move its plant to Fond du Lac, Wis., where a build- 
ing has been purchased and which it will convert for 
brass and aluminum casting. 


Maurice 


The Saco-Lowell Works is going ahead with the 
erection of a foundry at Biddeford, Me., and has 
awarded the contract for the construction of the 
foundation to the Aberthaw Construetion Co., Boston. 

The Dominion Welding Mfg. Co., 584 St. Timothy 
street, Montreal, Que., has acquired the plant of the 
Belanger Foundry Co., 340 Ambherst street, and will 
occupy the premises immediately. 

Capitalized at $20,000, the Colonial Foundry & 
Machine Works, Inc., Boston, recently was chartered 
by William A. Snow, Thornton A. Snow, Somerville, 
Mass., and A. L. Ruggles. 


The M. D. Jones Foundry Co., Concord, Mass., has 
been incorporated with a capital stock of $25,000, 
by Loring N. Fowler, F. G. Jones and Charles H. 
Murphy, Laconia, N. H. 

The Lufkin Foundry & Machine Co., Lufkin, Tex., 
plans to erect three additions to its plant, twe 
being machine shops, each 50 x 120 feet, and the 
other a foundry, 50 x 120 feet. N. C. Trout is 
general manager 

Architect E. B. Funston, Racine, Wis., is taking 
bids in behalf of the Burlington Brass Works, Bur- 
lington, Wis., for the erection of a foundry and ma- 
chine shop addition, 100 x 140 feet C. Roy Me- 
Canna is president. 


The Baker-Perkins Mfg. Corp., New York, recently 
was incorporated with a capital of $850,000, by S. B. 
Howard, G. V. Reilly and A. R. Meyers, 65 Cedar 
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street, to engage in the manufacture of stoves and 
baking machines. 

The Pioneer Brass Works, Indianapolis, recently in- 
creased its capital stock from $70,000 to $100,000 
to provide additional working capital. The company 
is contemplating the erection of a new plant, but at 
present has not definitely decided on the project. 

The Evinrude Motor Co., 279-281 Walker street, 
Milwaukee, has started construction of a new plant 
of 60,000 square feet of floor space, at Twenty 
seventh and Lake streets. ‘The plant is expected te 
be ready for occupancy about Oct. 1. The company’s 
present factory has been sold. 

The Pennsylvania Pump & Compressor Co., 
Pa., is making good progress on the 
new plant. A railroad spur has and rapid 
progress is being made in the erection of the first 
unit of the plant, which is a building, 100 x 200 
feet. 


Easton 
erection of its 
been laid 


A plant will be erected here by the 
Machine Co., Milwaukee, 
capital a year ago, and 
its business in 
plant has plans are now 
prepared for the erection of a gray iron 


Milwaukee Ice 
with $500,000 
conducted 
quarters. A site for the new 
purchased and 


organized 
which since has 
leased 
been being 


foundry and 


machine shop. 
The Vi Brass & Aluminum Co., Bryan, 0 will 
locate a foundry at Massillon, 0., according to a 


recent announcement by 
Massillon chamber of 
locate in a 
garage. Operations are 
part of May. C. H. 
and M. V. Crayon will manage the business 

The Hanson Clutch & Machinery Co., Tiffin, 0., 
has recently increased its $60,000 
to $300,000, and is now erecting a large addition 
to its plant. The company will install the 
modern type of machine tools, and at 
templating greatly 
foundry. This company, 
clutches, has sold more than 
it was organized four years ago. 

Organized originally to 
G. W. MacFarland Engineering Co., 
has recently reorganized and will 
floor space, approximating 85,000 square feet, for a 
gray iron foundry. It plans to manufacture a com 
plete line of foundry equipment in addition to gas 
engines. While it has considerable equipment on its 
hand from its war work, the company will 


Secretary E. B. 
commerce. The 
building now 


Lord of the 
company will 
occupied by the Massillon 
expected to begin the 


Noll of Bryan, is 


early 
president, 


capitalization from 
most 
present is con- 
enlarging the capacity of its 
which manufactures 
40,000 


friction 
clutches since 
make war munitions, the 
Ltd., Paris, Ont., 
utilize its present 


require 


additional machinery. These requirements are now 
being listed and wil be made known shortly. 

New interests have acquired the Covington Machine 
Co., Ine., Covington, Va., founder and machinist 
The plant has a well equipped machine shop and 
foundry. It manufactures coal leveling and coke 
drawing and loading machines for beehive ovens 
punches, shears, bending rolls and other equipment. 


The foundry produces small 
castings weighing up to 20 
are: President, F. U. 


brass castings, gray-iron 
officers 


president, F. W 


tons. The new 
Humbert; vice 


King; secretary and treasurer, G. W. Lipscomb and 
manager, E. H. Archer. 

Specializing in pistons, piston pins and cast iron 
head valves and other automotive parts, the Powelson 
Foundry & Machine Co., Ine., 304-320  Franklir 
street, Rochester, N. Y., recently was organized with 


a capital of $206,000. It 
and equipment of 
placed orders for 
are: President and 
recently 


has purchased the foundry 
Anstice & Co., and has 


shop 


Josiah 
machine equipment 
manager, J. W. 


manager for the Pittsburgh 


Officers 
general Powelson 


works Model Er 


gine Co.; vice president and treasurer, F. €. Kimmel 
recently president and general manager of the Roches 
ter Motors Co., Inec., Rochester, N. Y 

Gray iron and semisteel castings will be produced 
by the North Milwaukee Foundry Co., North Milwau 
kee, Wis., recently incorporated with a capital of 
$40,000. It has purchased some buildings on a 
2-acre site on the Chicago, Milwaukee & St. Paul 
railway and has completed an addition to the foundry 
building, 50 x 80 feet. Later the company intends 


to make extensive additions to the plant and at that 


time will increase its capital. At present its capacity 
will be from 10 to 15 tons of castings daily 
Joseph Ewens, formerly president of the Hercules 
Steel Castings Co., Milwaukee, is 


president and gen 


eral manager; Dr. M. N. Federspiel is vice 


president 
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and C. G. Johnson is secretary and treasurer. 
man Dehn, who for many years has been in 
of various gray iron foundries 
foundry superintendent. 


Her- 
charge 
in Milwaukee, w.ll be 


Ground was broken recently at Beloit, Wis., for a 
new gray iron foundry group for Fairbanks, Morse & 
Co., Chicago. The plant is expected to be ready 


for occupation by Nov. 1, and will provide a casting 
capacity of 500 tons, with four cupolas operating 
alternately in tandem. The main shop will be 450 x 
550 feet, and the pattern shop, 80 x 230 feet, 


uy 
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GRINDING WHEELS.—Norton  Co., Worcester, 
Mass., has published a 14-page illustrated booklet in 
which a grinding wheel stand for use in 
shops is described and illustrated. This 
built in two types and styles. 

OIL BURNER OUTFITS.—The Macleod Co., Cin- 
cinnati, has published an_ illustrated 
which oil burner outfits and _ rivet 
in railroad and car shops, boiler 
on structural iron work, ete., are 
illustrated. 

WELDING 
Co., New 


machine 
machine is 


booklet in 

forges, for use 
shops, shipyards, 
described and 


TORCHES.—tThe Air 
York, has issued a new catalog describing 
of welding torches. The booklet is 
a clear understanding of the 
operation. It is well 

reproductions of the various 
heads, tips, ete. Tables are 
showing the thicknesses of metal that can 
by the various tips supplied with 

in addition required, speed 
feet per consumption in 


Reduction Sales 


its line com- 
prin- 
illustrated 

torches, 


plete and 
ciples of 
with 


gives 
torch 
halftone 
angles and given 
be welded 
each torch, and 
pressures of welding in 


hour, gas cubic feet per 


hour, ete., are given. 

PNEUMATIC HOIST.—Pneumatic motor hoists are 
described and illustrated in a booklet recently pub- 
lished by the Independent Pneumatic Tool Co., 
Chicago. A general description of these hoists and 
instructions as to their assembling are given. The 


hoists are equipped with 
speed of the motor is 
and may be reversed by 
is done by throttle chains while the 
is shut off; cables and drums are 
the motors are equipped with oil 
proper; one-half of the 
immersed in oil. 
HEATING FURNACES.—A 
sign and Operation of 
published by the 
Detroit, and is 
booklet 
working of 


large 
controlled by 
shifting the 


worm gear drive; the 
a throttle valve 
eccentric, which 
throttle valve 
placed far apart; 
gages as are the 


hoists worm 


gear is con 
stantly 


“De 
been 


booklet entitled, 
Heating Furnaces,’’ has 
Under-Feed Stoker Co. of 
being circulated to the 
authoritative 
industrial 
such a way that not only 
engineers but those possessing but a general 
of the subject will be 
much detail has 
four parts dealing 
factors They are: 
heat; furnace 
and waste heat boilers. 
SANDBLAST BARRELS 
Co., New 
booklet in 
described and 


America, 
trade. The 
data on the 
furnaces, and the 


contains everyday 
matter is 
technical 
knowledge 
interested, due to the fact 
The bulletin 
with the most 
Combustion of coal; 
design; stoker application 


prepared in 


technical 
is divided into 
important 
theory of 


been avoided. 


—The 
recently 


Standard Equipment 
Conn., published an 
radial blast sandblast 
illustrated. In the 
according to the 
wtomatically 
feed the 
S to 10 


Haven, 8-page 


which barrels are 
operation of 
booklet, the 


sand 


these 
barrels, abrasive 


returns to the chambers which 


sand nozzles. The 
from the 
are so arranged that 
them All rolls, 
Neither 


In operation, 


nozzles operate from 
work and the air 


nothing but air 


inches nozzles 


throuzh 


passes 


gears, ete., are outside the blast 


hopper nor nozzles project inside the bar el 


these barrels from left 


nozzles 


turn slowly 


to right and as soon as one set of arrive 


in position ready to 


turned on to this set 


blast, the air is 
until as it 


automatically 
below th 


passes 
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4-stories high. The foundry 
unit to be erected later, making the complete shop, 
550 x 900 feet. The equipment includes 24 electric 
cranes, of five to 45 tons capacity, which will handle 
all material, including sand, scrap, pig iron, etc 
Castings will be transferred to the various machine 
shops on standard gage cars in trains of 10 cars 
each, hauled by three electric locomotives. The 
present foundry and pattern shon is to be converted 
into a machine and assembling room. George B 
Ingersoll is general manager. 


is laid out for a second 
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level of the work, when it is cut off and turned 


into the second set, which by this time is in posi- 
tion to blast. 

TROLLEY CARRIER.—A_ well designed and pro 
fusely illustrated booklet of 24 pages has beet 


issued by the American Steam Conveyor Corp., Chi 
cago and New York, describing its trolley carrier for 
handling coal, ashes and other bulk material. A 
typical installation is shown by which coal is un 
loaded from cars and _ discharged into a shallow 
hopper whence it is elevated by bucket either to 
bunkers, an open stock pile or to a truck. Ashes 
are conveyed from the plant to any desired point 
Special types of hoists, trolleys and buckets are also 
described, as well as steel structures for 
either the monorail or suspended cable 
carrier. Interesting sketches of various 
of the trolley carrier are presented. 
HEAT TREATMENT.—A 
Hump Method for the 
has been 


carrying 
type of 
applications 


pamphlet 
Heat 
issued by the 
Philadelphia, and in it a 


entitled 
Treatment of 
Leeds 


‘The 
Steel,’ 
& Northrup Co 
new method of hardening 


steel is described. Accuate measurement of tem 
peratures and the independent determination of 
transformation points ate rendered unnecessary with 


this method, according to the booklet. 
heated in an electric furnace in 
near, a thermocouple. A 
upon a large 
motive force 
the work is 


The work is 
contact with 0 
instrument draws 
curve of the electro 
developed by the thermocouple. While 
passing through the transformation or 
point, the rise in temperature is ar- 
rested producing a jog or “‘hump” in the line. The 
operator allows the work to remain in the furnace 
a definite number of minutes after this jog appears 
and then quenches. The results claimed are entire 
uniformity of heat treatment, including gra‘n 
hardness and tensile strength, with freedom 
distortion, breakage, decarbonization and_ scale. 
FOUNDRY INSTRUCTION :—An 
has been prepared by McLain’s Inc., 
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